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(54) flj«aa»a»t*©K)fc&« 

(57) [Sft] 

A>\ Ti. Zr, Hf, Nb, Ta, CrfcitXSi^ 
fefc. La, Ce, Pr, Nd, Gd. Dy, Ho, E 
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oT, Ti, Zr, Hf. Nb, Ta, CrtJit/'Si 
*>6J*4»GMJ: >93tfftl>4*5:< t t-o<07C^fc. 
I$tJf?i, La. Ce, Pr, Nd, Gd > Dy, H 
o, E rt$£VY bfrL>f&&mGL£r)Ml l ftl&>J,-%< 

[ftl ] M H O [ Lj F K 

(*P, MliHE»GMJ:»)atf*i*^<i:fc— 3« 
7cSI£^L, L(ifuiEf¥GLJ:OStfixS^<t fc— 
ocOtgSSt^L, H, I, JfcitfKti, 10^Hg4 
5, 24^IS76, 0<J^19, 0<KS48£}H 

aiKIEttOfll«iE««f*. 

f*GMJ:>)ii«:ft.l>7Cflt2:LT, Ti, Zr, HftJj: 
l^TaK^PGM l J: ")«rn*^=Cr< t t-oco 
7C^fcJ:l/Cr£#*, fffifi?¥GLJ:9at£ft&7cil£: 
LT, La, Ce, PrfcJ:t/Nd*^^gpGL 1 J: 

Ht2 ]M> P Cr Q 0, L'j Fj 

M»tt8GM 1 X OW&ll&ttK k t-OtfO 
7c££^L, L'(iSfGLliOStfn.S^< ti>- 
o<7)7C5it£^L, P. Q, Is JfcitfKti, 0<Pg 
38. 0<Q=S45, 24SI=&76, 0<J^19, 

i iztmmmmim. 

mm4] ttffi&m-y vmmtmv. «ne 

S¥GMJi5jg{fix.&7c3IJ:LT, Ti. Zr, HffcJ: 
tfTafrfejRiSGM 1 <fc 0S«ilS^< k i-OO 
7C$, Cr. fcJ:ySi££*, ffleSGLJOatfil 
l>7tStLT, La. Ce, P r fcitfN d*>£>j£Sff 
GL 1 i 9«r*i4*«r< k i>-otf)7c3l££*. Tie 

[ft3] M' R Cr s S i T Ou Li v F w 

M»ttRGM 1 J: Datf*i4iJ«S:< t t-M) 
7c3t£^L, mmGLU:')Mim&'J>-%<ki>~ 
oOteSSt^L. R, s, T, U, ViJitfWU:. 0< 
R=S28, 0<SS33, 0<TS19. 25SUS7 
0. 0<VS18. 0<Wg45»t)tSJW 

(alTi.Zr.Hf.Nb.Ta, CrfcilXSi 
(Mtjfc, (b) La, Ce, Pr, Nd. Gd, Dy, 



Ho, Er&ZXfYbfrhl&.&mGLXVmm&'J?* 
< k t>-o<7)7tS<7)7 -vHm*H;tsm%%. 1 KiEKofflf 

SfGMj: 0atr*LS7C«WifflSft»i: , fijf2S¥GL<k 9 

tr«*« 5 Kief^tt salens . 

pgm j: *)m,itih7tm<rmm^ 5 o^%&±-t 
tsmm 5 ttdtmm e t,zim<mmm&&. 
1 mms, ) mmm- y ? mmnmtK ne 

PGM J; »)atf*l63C*OiMfcl*k LT, T i , Z r , 
H f *} itfTafr&jSSSGM 1 «t "5atfft*4«3r< i: 

ISSfGLi *)miftl&7tM<?)y vfc®k LT, La, C 
e, PrfcJtfNda^fiUgfGLl J: 9atfft.4*J«fir 

®GM£t)m{mz>7tmn%nmki,T. ti, zr, 

H f fcJ:tXTa*^j£|,|¥GM 1 «t ft. 6735^18 
ftWBk , C r crmmk Z&hitX 5 0 *iU%&±1t 

imm i o ] msmm- y -AmmmmtK m 

iePGM«k <0Mtfix&7iMcDMitmk LT, S i cTjig'fb 

[ft^js 1 1 j mmm- y «Ammmmt>K m 
le^GMj; r&iitihimnmmk lt, z r o 2 , 

Hf 0 2 fcJ:tfTa 2 0 5 *^SIR$ftS^<tt lO 
W^Ltt, SiO/jrWCCrjOsm. fifiePG 
LJ:f)atfft47a|{<07-yflSHlfcLT, LaF 3 ^^tf 

[ft4] (D) x (Si0 2 )y (Cr 2 0 3 ) z (La 
F3 ) 100-x-Y-z (mol%) 

(^+, D«Zr0 2 , Hf 0 2 fc*j:^Ta 2 0 5 *^SJR 
Ztl&Pt£<khl^<mim*mL. X, Yfc«fctXZ 

20^X^70, 10^YS50, 10^ZS6 
0, 5 0gX+Y + Z£9 0£)H*rt) X-mtl&tf® 

zsts, morn 1 tz s s m<r)ffl$§mm. 
imxm 1 3 ] mmm- y vwt&Mmmtf. fr 
tesfGMj: miitihym^mitmk lt, zrsio 

4 fcJ:^Cr 2 03 5:^, fflBSfGL J: 0Stfftl.7C* 
<r>y -,\mk ULaF 3 5r#tfB«« 5 i,z\m<nWk 

mm. 1 4 ] mmm- y vimmmmtK t 

[^5] (ZrSiO,) fl (Cr 2 0 3 ) B (LaF 3 ) 
ioo-a-8 (mo 1 %) 
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(iS*. AfcJ:tmi. 20SAS70. 10SB£5 

0, 5 ossa+bs 90 -cmtihttms 
tt. mmi 3izimm®imm. 

mm 1 5 ] mammiza^xn^mt^mmz 
±n mm i ~ 1 4 <ov ^tifr i Ji^iaKcott^ie^! 

[fg*JSl6] KrtBiaiiJlfr\ Ge-Sb-Te. G 
e-Sn-Sb-Te. Ge-Bi-Te. Ge-Sn 
-Bi-Te, Ge-Sb-Bi-Te, Ge-Sn- 
Sb-Bi-Te, Ag-I n- Sb - Te fcitfS b 

[ff#JS18] BtrlBieH*Sr2oliLhffiii.rv^|>ii^ 

m i ~ i 7o^-f i «(cie«offi#iBiMft. 
[ n«« 1 9 ] a«w-^-c7)*H fc . m i oi^mtt 
«. am, m2(r>mmwm. axx/Rm^zcoimz 

mnftmn o *>^&< 1 *> 1 mmmmtK mmn 

ft- 7 -y ^ft£*m«-C£> o -c . Sf£IS£iJl t #ffi £8 

[ mm 2 o ] msL<r>-ij<mmiz . « i oim* 

1, 1MB*, £IML ff2aftt#Jf , 3t©iRffliiE«, 

mmtimmim- ? -vimmmmxh ->x . 

E^fc*W&«l/CV>*ill*JHl~l 7<9Vvfii>i 

[ n$3 2 1 ] wm-^<rmmz . ssts . as 2 ^ 

RCfMK GOT* fcJtfaiOSWfMWrwJIlteJB 

3 < 1 1 1 o<ob»wi#, tMftft 
Tv^aww 1 ~ 1 7wftH)* 1 mizifficm&im 

MIDI, *2*>K«fti> isiji, #ffiif. fciixmi 
mmim> - 7 ••/ immmmxh ~> x . i^ienit 

£ L T v ffi$* 1 ~ 1 7 cov vfftfr l QtcKft 
[ IS^JI 2 3 ] W&<K-H<r&mz . < t 4> m 2 

oiEii*t^icoieii«*^oiit^sft. 4-&<£ 

«12 fcttSBW 2 OEttV i: LTJftSS tlX 

^immmi-i 7<r>^-rtifrimzu&comim® 

IIS*«24] ig«-^I(: s ^<!:^2 



OKWJi, S&5<0S«{WI. III 2 OEM, &4<Dim 

mmb#m&mLx&tfLZtix\,*h. mm-^i 1 

wwiir 1 miziiM^mimm. 

im%2 5 } xRt3tvK»m*ii** tuz 

r, Hf, Nb, Ta. C rtJit^S i *»fe«*»GM 

a. Ce, Pr, Nd, Gd, Dy, Ho. Er&£V 
Yb*^^|,SGLJ: 0«m&*4< t fc-OOJc* 
t . 7 -ySS^i: **OttftlHj- 7 § 
^^tfffifglBii«*^8it^TS)^T. i«tft 
- 7 <yftft$ttf!Mte . SfGMJ: 9«af*i**4< fc t 

tt-oc07c«t» 7-y*M : Pt$r-ttfXA > -/^'jy7' 

^-y -y h AyN--y ^ u yfmxmfctzxm 

[W*«2 6 ] msZZ^-v 9 V y??-y<y hWTti 
Oft: 

Ut6] M h OiLj F k (m=?%) 

MiifnesfGMj: ostfiis^< t i>-m 

-OCOitM^l, h, i. jfciy'kti, 10ghS4 
5, 24£i£76, 0<j^l9, 0<kg48Sr)l 

tzt) xmztizttm$tsm*m2 5tzimmwii 

1 mm. 2 7 ] miiXJ jfiffli. 
SfGMj: OMiitl&jtmt LX. Ti. Zr. HffcJ: 
tfTa*^j£6f¥GM 1 i 0Stf^^< fc *>-Otf5 
7HR*JJ:VC r**, «yePGLiOStfii*7^i:L 
T. La, Ce. PrfcitfNdfr&jRSRGL 1 J: ») 

[^7] M' p Cr, 0; L»j F k (S^%) 

MW4BGMlJ:0«rn6^=5r<fct-oo 

oOjc^Sr^L. p , q, i. j feil^kW. 0<pS 
38, 0<q£45, 24^i^76. 0<j^l9, 

o<kg4 8^t) xmtihmi^ts. mm 

2 5izifficottwmm#cowmiim. 

i mm 2 8 1 friex/ < - y ^ y y -y -y h m 
simGM£*)mi,m&7cmtix. n , zr, Hffc 

ilfTaj&»fe*i»GM 1 «k ")atfft&d«fir< h t>— 3 
<7)7CS. C riSiVS i wiiffiGLX *)Mlitl 

tTCMblX. La. Ce. P rfc«fct^Nd*^^5P 
GLli *)Wttlh'J?%< t t-OOTcS^-t^. TIB 
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[-ffc8] M» r Cr B S i t O u Li v F w («*%) 

MH4»GM i x oaar*i6^ : 0r< t t-oo 

7C*S:^U, L»t4»GLlJ:"5atf#i.*il«ir<k<>- 
OC07C^£^L, r, s, t , u, vfeitfwMU 0< 
rS28, 0<sS33. 0<t;£19, 25Sug7 
0. 0<vS18, 0<w£4 5%mfz? ) TfkZtlZ 

m. 

(a)Ti, Zr, Hf. Nb, Ta« CrfcitfSi 
*»&J**RGMJ: OjMtfita^SK t t-oco^^K 
flSHfi:, (b) La. Ce, Pr, Nd. Gd, Dy. 
Ho, Er&XX/Ybfr^f&mGLXmtftl&'J?* 

im%3 o ] mm^-i-y 9 u y?9-?v y*k m 
ifiPGMj; ^mifihim^m^mt , mtffiGhs. 

i m*m 31] *^-v9v>9'9-y-yh*)K mam 
gmj: mutihTimemiwmz 5 0 *a>%&±& 

tr. HI** 2 9* fcttMPR* 3 0 fcfttOflHRiettftflc 

IBSPGMiOSlfnS^cOK-ft^fctT. Ti, Z 
r, Hf fcitfTa^lSSRGMl iDHTftSW 

mffiGLzymti&Ttmny -yimtiz . La, 

Ce, PrfcJ:tfNd«^|£&i¥GLli:9»g{;mS^ 
&<ti-0<^»^7ytt£-£tf, W^2 9{Cie 

[11*^3 3 ] MiX^-y 9 'J >99-y>y htf. m 

iffiGMkvmm&TcmcommtLz. ti, z 

r. HffcJ:^Ta^/i>^RGMlJ:0jatffl*7CfR 

oK«gft , c r<m\mh z^b-ttx 5 o*^%jy 
±*tr, am 3 2tciEm^ffligisiijK*«®t*ffi. 

IBSGMi 9»m*7aiW>lWI5»i: LT, S i *>IWfc 

a* $ uz^mim 3 3 ciett^flmiEi»if^wft 
m 

[fi!#JK3 5 ] ffilB*^-y 9 D >99-Yy htf. ffi 
IB»GMJ:"5atfii*7aiW)»fl:fti:LT, Zr0 2 , 
H f 0 2 iJj: VT a 2 0 5 *^StK$ni»^< 1 t> 1 o 
fliWMiL Si0 2 &£>meCr 2 0 3 £-£*, 15fE3¥G 
Li i)atf*l65c*<07 -yft^fc LTL aF 3 ££tf, 

(If*>if3 6 ] mii^-y 9 U V79-V -, htfTIE 

Hfc9] (D) , (Si 0 2 ) y (Cr 2 0 3 ) , (La 
F3 ) 100-i-y-i (ml%) 



(3*+, D,iZr0 2 , Hf 0 2 iiJ:V"Ta 2 0 5 *^S!R 

(i„ 20SxS70, 10^y£50, 10^zS6 
0, 5 0Sx + y + z£9 0£)l£t) Tfl£*ll>*m 

(lf*Jf 3 7 ] fiiBxy?.y 9 'J y99-? -y h* 5 , I? 
IESPGMJ; "3aarit*7aiW)IM;»i: LTZ r S i 0 4 

ti£vcr 2 o 3 *<k&. mE&GL£*)mm$>7cMc?> 

y -yfctyk IX L a F 3 ££tf , m$3 2 9 KfBISOtit 

[BWSB3 8] i^x/^*yy^-y-yh#Tfe 

[flO] (ZrSi0 4 ) , (Cr 2 0 3 ) b (LaF 3 ) 

100-a-b ( mo 1 %) 

(3*+, aiUtfbti, 20^3^70, 10=Sbg5 
0, 50ga + bS90 imfct ) rmntiitm** 

(000 1 ] 

s. 

[0002] 

[tM*^s»] «w«tt. T~9yr^iuaxxmmy 

mmX-ht. 4. 7GB/DVD-RAMfcl!»L 
[0003]C1(04. 7GB/DVD-RAMti, ®\l 

m*mmwm2 001-322357^ (^ 

DVD-RAMCOffi^.^, 01O(C^-t. HlOt^rf 
+PgfEli«fr 31a, Hi <r>--H^W,z , $ 1 <0K 
m**l 0 2. ^lco^ffl«10 3, 1BSW4, ^2(0 
^ffi« 10 5, ®2co|gm*JI 106, TtMRJJXffljEJ! 
7, tJitXR«Ji84«i<iO)tfc:»*S*lTV^7Jiflfii 

jfiVMagfcSPfirfS. ^l<7)^iBiii:^2<r)#ffl«t|5l 

f8ISH^* { , Nt«^W-f5iii&2feLL*tr^ 

lz r»i j r^ 2j r^ 3 j • • • fciW*. 
[ 0 0 0 4 ] m 1 <0l8ttft/l 1 0 2 i:352<7)!8mftJi 1 
0 6(i, 3fe^!BSI$:atiSLriSMii4^3fcifiJR^2r^ 

commitxmmtx^t. z n s-20mo i%s i 

0 2 (*Bfl«atCfcV^T (ZnS) 80 (S i 0 2 ) 20 T'lS 
«# H B B ®«f4T. fifE»** { ffi<, 
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mn-chr>xs.^mmvrm^-th. ttz. zns-2 

Omo 1 %S i 0 2 ti, im&ftWf8m&tfJz% < . 

maimt3tiMW£i>$k&Ti>b. znxoiz, z n 

S-2 0mo 1%S i0 2 te, ffi%#m&8&t&<0tZ 

i o o o 5 ] m i wismtta i o 2&£vm2<omwfc 
m i o 6oi»fE«$*{ffiv^ N mm 4 \zv-<f%tf\ 

»LfcRUc4 1*^. fSmftJI 1 0 2 £ fcti 106(0 

ffifafrnucffitt lic< < , mm 4 *» t k» jr 8 

1 0 6{C«fcoTie«iyS4i:KI*«8t^|BI**«k'9fflr^ 
ixl». IEJM4fcR»«8i:iaw»Bft<0*-&V^#v^ 
«fc\ lE^4#J:98v^ig-C}&a]$*i££ki:£ 

tiffin 4. 3Mftl0)J&fK*$ 
jWfiv^«^tt. ffls^e-*>t7-"CEIfrC* I. COT, til 

[00 06] fa»JI4te, Ge-Sn-Sb-Te^ 

-) *aa»LTie»i*»aLrfiiJM-6i:. sat*** 

SLfcU--r#«r£8W3!&!tt-Si fc fcJ: 0 , Utile 

masmmt. wxtzm&LmmL&mztthz 

[000 7] SlcO^ffiJll 03fcJ;^2^#ffi«l 

o 5&, 9 1 <r>mmwm 1 o 2 tmrn* torn, ax 
vm 2 ornmm 1 0 6 1 lam 4 1 *>ra?4 1 s ft® 



»«^i»±-t*«iES:*Ts. zzx^mmta, v 

fc. miS^2c7)Sll;it:e^^it4ZnS-2 0m 

o 1 %s i Otnsm&mizfa&L-t^Kimt:^ 

<7ttmimz%\t>tlX^h (imir&Ml , H. Yamada 
et al. Japanese Journal of Applied Physics Vol.37 
(1998) pp. 2104-2110#H3) . 4fc. BXBSmms 
$8^1 0-27536 Q^jr (m^M2) tiiXM^ 
^mW0 9 7/34 2 9 8^-y7L-yh («fWHt3) 

Srffiffl U«St & i t WflmZtlX OS. 
[0008] ftiglRffijEJI 1 0 7ti, E*M4#t$Att 
©T* S fc £ c03feiRlR$ A c t ^ftOTOBT* S k £ <0 
3fcfWWAa<OifcAc/Aa£||fiU »S»i^rtV 

-?B#t>m£%^£diz^m$mz>. mm 8 

14. *Wtt4IS««4C(»iRS#i63iai*«*S** 

«M8*3ru mzatmm4x£. itz&zm*Mz& 
fra-*TS»u £«jf4 £#jmm:L8<i-4 too 

[ooo9]^<oj:d(^0io tttim&sm* 

fcflBSfc-f^ifctCioT, 4. 7GBfcU3*g«t 

[ 0 0 1 0 ] t»fglB$Mft^S*«tiiL7tff 

^.tf . B*HBSWMIMi«¥5 - 10 9 115-^- mtf 
XM4 ) Jfctilffli2ii««c(CtJV^, 

*\ 1600 KKLhoHjSiiojaawsjaRkfir^ 

V/fyZt ^fi^fttc J: 0 V > 4 £ fc AflJ*S 

o. Ta. Ti, Cr, Zr, feitXS i 

0 2> BaO. B 2 0 3 4fct4Al,03*±jS^-r6t 

[0011] B^H^flF^^ffi^S - 1 5 9 3 7 3# 
(1«Rt«5) (cti. *flHI@E»««ct:l3V^. iS»ffi 
a»*<S i J: 0 tffii^WiSv^tfe. Kflsft. Kftfe, 

sa^sftwa *»<^^< 1 1, i ao^^k . fsr/p* y 

TV^. H4^«Ctt, SH^Wft^JkLT. Nb. Z 
r. Mo, Ta, Ti „ Cr, Si, Zn, A 1 

ti, &TA'1t\)tf5ZtfS iO z , BaO, B 2 0 3 , A 
1 2 0 3 2r±B£^t -fi, t <nxhh Z b *^5ixTV% 

[0012] B#m?t£mm s r-8-7 1 e 04^ 
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T, 18«ft«A { Ce, La, Si, In, Al, Ge, 
Pb, Sn, Bi, Te, Ta, Sc, Y, Ti, Z 
r, V, Nb, Cr, fc itfWJ: 9i£l>i¥ <fc OStiTiX*: 
^&<fct-7^<7)Itffc», Cd, Zn, Ga, In, 
Sb, Ge, Sn, Pb, B i J: OStfft* 

[0013] B*H#lt&l!g&f82 001-67722 

^ (»ft«7) tea. Mmmmz&^x. 
mmmma^x/m2<7)mmmmi)K a i , s i , t 

i, Co, Ni, Ga, Ge, Sb, Te, In, A 
u, Ag, Zr, Bi, Pt, Pd, Cd, P, Ca, 
Sr, Cr, Y, Se, La, L ifrt,tfi.&7imm<7)0 

^m^itustsmm. mm** mm. xxvmt 
[ooi4] B*m®m;m'j£m-8- 180458-^ 

ZnS, ZnSe, ZnT e^^hmt^mftltz'^ 
KKtt-M) t, SH^Iftfe (AftWUi, PmF 
3 , SmF 3 , EuF 3 , Gd F 3 , Tb F 3 , DyF 3 , L 
aF 3 , CaF 3 , P r F 3 &tfN d F 3 fr t>M 

Si0 2 , Ta 2 O s , Zr0 2 &tfY 2 0 3 a^)£6f¥J:9 
[00 15] B*ffl^fP^^fS¥9-2 5 94 6 8^ 

0&IWGR9) iia«7i«c7)ffitttL.<«-iiv 

V\\M (MgS, CaS, SrS, BaS, RaS, M 
gSe, CaSe, SrSe, BaSe, RaSe) CD 
*^S{f#i£^&< b l>~Mb , IMl^l ( A 1 , 
Si, Ge, Y, Zr, Ba, Ta, Nb, V, W, H 

f , sc, tt<«7y^y^ wmm. a i , s 

i, Ge, Ta, BCDSttft, Mg, Ca, Nd, T 
b, LaOMft, Si, BtfXJM!) 

z mmkm zn?ts rnmmi&mmim&ftxh im 

[00 16] 

mtfXffll ] #l»2 001-32235 7^fg 
[«fS»2 ] &1FP1 0-27536 0-^&$8 (*lft 

imJM3) WC-9 7/3 4 2 98 (#ftIf;fcC0$S 
H) 

t«iip^iR4 ] ftn¥5 - 10911 5^&$g mnm 

tftf^iK 5 ] #H¥5 - 1 5 9 3 7 3%&® (ftftM 



M*IW&R6 ] #H¥8 - 7 7 6 0 4^$g 

[#S»7 ] #H2 0 0 1-6772 2^£® (ftfr 

[^HP»8 ] - 1 8 0 4 5 8^18 (®m 

3<<D§EB) 

[®fF*ft9 ] ^^9 - 2 5 9 4 6 8^£® (#itf| 

[##ifc$tiR 1 ] N. Yamada et al. Japanese Journal 
of Applied Physics Vol. 37 (1998) pp. 2104-2110 
[00 17] 

tfgl2<7)!8mfcJl£ZnS-2 0mo l%s i0 2 £E 

^xBf$.it:®£. scoizmtiikvtzMzmnmkti 
m t <7)®Mtftmm #<mmz>m t %z . t a> l& 
mmm%m-z>b. mmmmmm. 
ti l ot h '>ts:\ » i fc 1 v v Ji^fsc*^^ t , 

[0018] ^Bj^i, ^Hj^i n mmmt>i--m 

#ffiJHiff£ 2 nm-5 nmtDl&ikTif I^JIT-£> 

o, mmmz^\,\ zwzth. mmumc?>mt l zm& 
m#£.t. -co&s, m?t&®tfmz<9%<%&. ttz 

ZnS-2 0mo 1 %S i 0 2 i^(.«« 

vttmvb&Mmmbcom&tf&^zb. ±H7mm 

t, WRx-hhzb, %mnmzmm^iot,zim£k 
zntzzb. tiXx/mzxittMiz^xoizsmi 
x^&zbomttih. 

[ooi9] *%,mz. mmzmfi'izimmbt.® 
m-t&xdizB&ztitzmsx'i), mmwm^mm 
<^mimm*tr. K-oimmb mxhh 
mm&m<mt>titz. mtfzmmiwzwu&m 
Gt&ftmimmmimi-zz b tttim&t ix 

%Ztltzl>CDXh&. 

[0020] ^rfe, ±ld1t^«4-7tiv^-fiii,, m 

mmfrhmm^mmmtmmiz^xmR 

mtxobtimm. fciv^mssr^i-s^s, 
w-h%mi%mL£&7P ix v b x 

[002 1] 
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mi&&<?>mmLm®z-&&mmuz. zwta 

ZnS-20mo 1 %S i OjT^miSr^Uc* 

ift&tfm^t^ozttfVHtz. ttz. mm. zr 
o 2 « s mfcmmtfi&<. itzm&fimwzfr. znz 

<F>mn«<mikM. mm. wan. *vv\mat. 
vy-Amzm^x. mmm*immt<z®Lx : M$.L 
tzmmmmz^x. mmm^tmm^mm. 
&£vm*)mLmmi&mznmitz. w>u is 
mnmm. wm. mm. -tu>imtfzity-y<t 
mzm^xtmmzmitzw&Mi. &m®m& 

ZKcfr-otz. 

[00 2 2] *ZT. ftmit. t-t. S&1S±%^2 

wm±.wtis®m*-izbitx . mmwmmmh 
[0023] hp*. *nmt. mmtixr/imm^ 

fWHE«««rC*-9Ts Tl. Zr. Hf. Nb, T 
a. Cr8itfSi*&|*4BGMJ:9»»lM«fc< 
th-rxnimt . ttftK? (IP*. OltLa.C 
e. Pr, Nd, Gd. Dy s Ho, E r iSitfYbfr 

•y^? (ip*. f ) t z-ttsmtm- 7 >vmm® 

[0024] *3tw<r>ffi®m®MMi. mmtt*z 
tnzx^x. hh wsmm^*)^- $• mwth z t 

«n i/— fftdP*. u-ift-A) *stat-rs 
c\uzi.*)%M%ti. msmx***-mMffim 

[0025] *l6HB£0fflfglEli^^ffi^-rSK^D- 

Hfcl 1] M h O, Lj F K ... (1) 

(**», MUTi. Zr. Hf. Nb. Ta. Crfci 



ig£:*U UiLa. Ce. Pr. Nd. Gd. Dy. 
Ho. ErfcitfYb)HaJKSRGLJ9ati»l4;J«5: 
<ti>-OC07cSS:^U. H. I. JiJjtfKli. 10 
SHS45. 24^1^76. 0<J=S19. 0<Kg 
4 8*Slfc-r) T«S*l.*Kftft-7-yfl3lteS«fl** 
tf. ZZX. rg??%i kit. * (1) *\ TMjJIS 
I^l/E^f. r Lj JH^ fe«kt^7 rJUHrfc-ftbtf 

(100%) k Lxmztitzm&iX'h&z 
k**Lx^&. arco^za^xiy <n%6r, 
«. mmm%Tmziix^z. ttz. a ( 1 > 

IHfcifo- 7 -y ft»fl»mJit:*4 . r M j K7. K 
r Lj w.?. hxx/y-ym^^i^^yh 

LX$kUzl><VT&$>. LlztfnX. ( 1 ) T*§ix 

[ 0 0 2 6 ] * ( 1 ) fcfcwc. zwxtf&nl otcit 
&fot LX1?lELX\,^Mifflht\%\,\ Z0)£o%& 

xmnzmmtx^hate. Bmm&uzmom.* 
muz. jmm. (an*. &wrf-<m&) cr>fi.z*#>z 

%&i)<2^z\kl,zj;h. 3jj ( i ) T«S*i6WRt:tjo 

r. Ttmummmmm^k t i>£mmt ix&tE 

l. jiMLnfitmy vXBftk k i>iz7 vWbk IX 
&&LX\^hk%z.htih. Wz#>. *W®aizio^ 

xit. ^ ( i ) x-mti^m-ttsmx-h-oxii. z 

[0027] xmnmmmmftvmmmx'bi 
isfGMj: *)m&ti&7im. msm?. ^gl^o 

mm® (tAT. mz tmm-y»,mmmi t 

t>#JH) it. EftVfcMfrf* 20^1^1*103*. 
v^*— ^0^«*Jli: LT#4t4 Z k ##* I 
< . mtirtSMM k LTfiR£-r ^ZktfiX'Omi 
\\ BGMi»rtW47aR. EP*Ti. Zr, Hf . N 
b. Ta. CriSitfSiWllfcftttVvfft.*,, 
1S<. SKSfiEtttftiii. f«Sttt:flBi>ttm**0 

»te>ti&m$X'i>. mu:<<> WAtttffins. 

4^:. PGL5:li^-ri,7cm. BP*>. La. Ce. P 
r. Nd. Gd. Dy. Ho. E r&£tfYb<7)y -/it 

mt^-rtii>. Mz^m?. m.tzmm&t*t. 4 

tz. Ztie><r)7-y{mit^-rtH>. iDV-ny-M 

x-hhtmrnkmiz^^h. uz#->x. zwmt 
®k z<r>y -vWak Zm-SLtzWUm- y vimm® 
x-mmft® tfm&ziifzmmmi&Mzti v « . 

1 ) sz$£%\mmftmz. mmiz&mzmzit 
xb$lx-% i,otq. RmmtPtmx-hh •, 

2 ) HI 0t*ta*O«HHE»««ci:HSft4fctt* 
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t o o 2 8 j *%.womim®mzti^x, 

t, T i , Zr, HffcJ:yTa*^«SgpGMl J:0 

L«k9jitf*il>7CfitkLT, La, Ce, PrtiiW 
drf^fiUPGL 1 X >Omiitih^< k i-OOTC« 
* ( 2 ) : 

[ftl 2] M> P Cr Q O, L> j F K ... 
(2) 

(5&k M'tiPGM 1 J: *)MXtih&%< k t>— ?<9 
7E3it£^L, L»tiSfGLli")aHr*iS^«flr<i:t- 
oOjcS^L, P, Q, I, JfcitflUi, 0<PS 
38, 0<Q=S45, 2421^76, 0<J§19, 
0<K £4 8 T*3ilS*m£*trfctf>T* 

[00 293 X1, Zr, H ffeitfTati, $GM£ 

lkftLT, MWSaifcKJMLTH*. C rli, <£<0K 

La, Ce, PrfcJtfNcHi, ±i*0!>J:dfc: N ^7 

±m&mco? Wt^+T'iflt&tfJ: 9£v^k*>&, 

i*l6<^afe&»4>lK6»*»fc:GLli:«;tT, fffie7)7n 
SSkKJ3'JlTV>S. 

[00303 ±1£^ ( 2 ) r*§*i4*ffi£-£trIHfcft 

k L-cflqtri. c: t a>m l < . mmtoMmt vx 

Off* U*. ^ (2) T*8*i*tTO 

hnntzmizmmTZi. 

[00313 xmicrffimimstmzis^x . mm- 

T, 13ISPGM 1 «t 9Btf ti«^:< k i 1 o^TcStfc 
it/C rfcflD^T, S i *mz$^ 3$ ( 3 ) : 
[fcl3 3 

M» R Cr s Si T Ou L'v F w (JE?%) ... (3) 



(aS*, MH±lfGMl < J;0Stf^l.^<i:t-O^ 

ocOjc^Sr^L, R, S, T, U, VfcitfWti, 0< 
RS28, 0<SS33, 0<T£19, 25£US7 
0, 0<Vgl8, 0<Wg4 5£jpf£1-) T'H$*U> 

*m**x/cj:^. * ( 3 > ?mti&tfm$ts&tft 

m t ixft&tz, z t wm l < , mucommm 1 1 
xtttti zbtfivntiL^. si ffmcutmm 
-7 "Mtmmmz&t>fr<i-&<?)X', mmim 
tfmmztiz>i%£iz± tnmmiitixx/mmmmi 

[00323 ±mox o t, mmtm- 7 -/mm 

flJBfctJWC, SfGM*^S!R$iil»^<i:t-0(7) 
TCfgti, igmkkk£i£ffcfekLT#£L, SGLA^ 
«RSn4^*< fc t>-o<07c3Rti, 7-y*kkfcC7 
»/Wfakl,X&tE.LX^hk%z.t>ixh. LJt**oT, 
JJaWfcft - 7 yftUtfflltt, Ti, Zr, Hf, 
Nb, Ta, CrfcJtfSi*w5>*48GMiMltf:fl 
&'J?%<kh-~OC0jimnmimk. La, Ce, P 
r, Nd, Gd, Dy, Ho, E rtStXfYbfrb&t 
S¥GL<J; 0S«'ix^^^< k t>-o«7c*<07 vim* 

Gmkixftzztinz. 

[00333 ZCOX 0 fclfcgSililfctSHT, »GM 
*^SS?§ill»7C^c0i?^^jSfk , »GL*>^aHRS*i 

ijtmny vimmk a, 9 o^xjau:** 
w, SGM*»ta»?s#i47c**«2ja±"C*or % 2s 

{m*Wft-tlt:Mzm^t>ti& . «>SVHi, rgj^ 

»J kV^fllgti, PGM*^SJR?fL|.7C^* J l-0<7) 

<r>mimcr,^mt. ry»/im®i tmmmtzi^ 
xmmx&z. m-nxtf, mm-y-yitmrn® 

8GM*>*>fflR$iiSjaRo»flSHli:»GL*»fe 
SS?$fH.7c*c07-xttWNoft^ (*<oJ:o*fl; 
^%Sr r»=rt#j t fcif j;) l 0^U%iT^T 

**i£«L, ±EBf3t^SWR*»6ik*qiU<*4ii: 

[0034 3 ±IBOJ:3fc:1*je«#i6«c*j^r. PG 
M^HR$^i«^< k i> 1 r><r,TKM<rm.\\Mt. * 

titiiMcny -viMmk Z^tttzm*^ ( 1 00* 
blizkHz^ 5 0*)V%\;\±3;ttiZ>ZkfiW 
*L<, 5 0t^%~9 0^%^^ix|,;k*UOff 

5 ovwmx-bi k , Mi.tr, mm- y vwm 
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[0035] ±iso i o izmmt ? >y mnm&m 

Ta*»4.jft4BGM 1 J: 9«tf;h.*iJ«0r< fc i>-0<7)7t 
SW>Kfl:ft, 8J:tfCrtf)»fl3lJ***s f¥GLJ>)ig 
tfil4jaiW>7y'(fcfllkL"C» La. Ce, Prfcjtf 
N d*»4>jS4SG L 1 J: 9&im&'J?%< b i>-o^7C 
*«7 vftMi**tr. Zcomiz±'){>fzt>Z1xm% 
tt. ±ie^ ( 2 ) TaSfiitff^MLTfcteBMflU: 

[0036] CI OlKfc Wt , S¥GM 1 T^jilfft&TC 

l i *^iumi.7c«co7 <y flsftk z&httSiZmm 

(100*/W*) bUcbZlZ. 5 0*iU%S&±1t*ti 
ZZbrffttLK. 5 0-9 0t*X«Wli:*tJ: 

hit. mm. mm-y •vmmfmnmmt 

(D) x (Si0 2 ), (Cr 2 0 3 )j (I 
(3C+v DJiZr0 2 „ Hf O^itfTajOjAWaaiR 

(i, 20^X^70. 10^Yg50. 10^Zg6 
0. 5 0£X+Y+Z=£9 0£8Sfc-r) ?mtl&ti® 
t:tttMTt>t. Zr0 2 . Hf 0 2 j3j;l^Ta 2 0 5 {i. 
II£#Vv$*h.fcfc< % &ft£$£L?V*ft. LaF 
3 {i, *CTj§^7-yftfe^*TtIS^*^l 5 0 Or 

v^aWfMteEttfi: #timwt* b -ft i t fc 

zwmmt Lx-ttstimm&mi. mtitzimm^ 
stmimttzttuz. m*)mum&i&. ns& 

(ZrSiO,), (Cr 2 0 3 ) „ (La 
(jfrK AtiiVBiZ. 20^A^70. 10^Bg5 

o. 5osA+BS9o*aifc^) x-mtizttmn 

3ftttfiJi*IE»ii:«t*«W*Mii:'t*ii:fcJ: <0. 
*ffil$*K1-.ri:a t »riiSi:$rS. 

ixtts^mmmmt. mf^mm^shm 
mmzbbuz. mmum&m. am ens 

[oo4i] *»w<oiii«aii«*j=fev\Tflctr6M 
fta-7vflawtm«*>»ft4M«i, xtr? 

o&s. mm. &7im<r)WL?m&bLxmtiz>. 

[004 2] Witt. imcoX (4 0) , IP*>. (Zr 



[0037] ttz. Zcr>m\*. mGMlfrt>m&tlh'J? 
&< b t 1 oOTC^oK-fb^i: C r . 
S i tf*fl:»fc*X,T J: K Si OKfttjtf i 4>-f» 
Sf±^ ( 3 ) ?«3it*«#fcHLT*l;«giLfcfci3 

[0038] SfGM 1 *>£>S{fft.£4 s &< fc t> 1 007c 

c r^it-ft^t s i comtmb ostsm 

te. tf*K\t. Zr0 2 , Hf 0 2 fcJ:tfTa 2 0 5 j&>£> 
SHI?sn*ik*< fc t> l ocolWfc*, s i o 2 fcJ:tf c 

-CLaF 3 £*tf. 7 

ma. mmizii. tie^ ( 4 > = 
Hki4] 

LaF 3 ) ioo-x-v-z («»1%) ... (4) 

[0039] _tjft7)Zr0 2 . Si0 2 . Cr 2 0 3 fcj:l^ 
LaF 3 5r#tfK^-7'/-fl:^^«(CfcOT. Z 
r0 2 iSi O^MljWfLl^tlt Z r S i 
0,j6«*4*lTV^i fcaWff* U>. Z r S i 0 4 {i-fb^ 

*itajfio3csgLfc*^iWBiirrft*. zrsio 

[0040] ZrSi0 4 . C r 2 0 3 fcJ;VLa F 3 S:^ 
(5) : 

[•fki5] 

1F3) 100-A-B (mo 1 %)...( 5) 

0 2 ) , (S i0 2 ) y (Cr 2 0 3 ) „ ( L a F 3 ) 
100 -«- y -z (mo 1%) T'^§tLl»7A-7^yy^- 

Lfc«*^Wt4i:, Zr. Si. Cr, La. Ofci 

<7)^-*fii* { . ZrO z . Si0 2% Cr 2 0 3 . LaF 3 «0 
J:d«Mfc*«ltfflJSfcHRLT*J^ (4) , ED 
h. (Zr0 2 ) x (S iOj) , (Cr 2 0 3 ) , (La 
F 3 ) ,00-x-y-z (mo 1%) T^fl&lVli: 
-eOct^^^T't, BKt^-7«y-fk^»««^ m 

^JM^Sr-i-^. »i L<(i±ie^ ( 1 ) - ( 3 ) T** 
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5. 

[0043] a±.mm •/ mmnmi* 

m\twftii>, ^m^mmmmiza^x. nm 
mtm-ri i o izm-r^tLh z t t>mt u\ 
[oo44] m*%.w<vffimmmm&. -e^iani 

[0045] ^mmmmz± tmma. mm 

IZli, Ge-Sb-Te, Ge-Sn-Sb-Te, G 
e-Bi-Te, Ge-Sn-Bi-Te, Ge-Sb 
-Bi-Te, Ge-Sn-Sb-Bi-Te, Ag- 
I n-Sb-Teti£tfSb-Tefrt>&1RZtl&, U 

ximmmmht. m^m^-mmmmxtmx' 
ttz, mm mmiztemmftmtdiwz® 
im\t) <r>&x'\>mttz®mmmk&%hixh. 
[0046] *%wc?mmm®mz)5^x, imm 

»0RJBil 5nmklTT'&l>^fc#S£ L\\ 15n 

[0047] *me>me@i$mmt, mey-nm. 
w,z. micomrnm. imm. H2«itfti, ax 
tmtmtfz cnmzm&z ixkm&tt-th t or* -o 

fc*4«WWB*nvv rfg 2 <DS|1tftBj fcli, AS* 

bp*., msiizti&m*. wn<mmmfrt>. imm* 
mix. %2<r)mzwmiz$m?i. znm&ntim 
a&mmi. mm. ifcH6 6 o nmmw— 

[0048] *m<mmm!mtfz nm&itth 

8 1 J t/SB 2 tf)i8«tt«tf0 o 

< fc t 1 OC^im«C*#, ±3*LfclWt« - 7 -y-ftft* 

m~m&<?>mtLxx<. b&wmz&imwm 
ttxxw 



[0049] zcoffif8.m-?immmMft<v~&mt 

IX. JKO-Jwa:, ^lcoitM, #ffll* 
liil, $2a§KfMK jftKRffiEJI. tiitfRMi 
*«i«flfc»jSSii-CtJO, *2<0RWMfcW»iEiHfc 

[0050] *mcoffimmmm±. m.^-^m 

4£Ba t ***£fcSyi!S*i&. ^ftWfcli, $*4 0 

x. &tiimzm<-rhta&iz. znms&msmxt 

LX. *<^1j0>$mizEMtM5immilL 

[0051] ^wfinmmmm^nmmmz, 
< k 1 1 ^mmtiK muzmm- y vim* 

n-m&miLLxii<. b&wmK&mt&m 

blXH\ 

[0052] znmittbfmasmn-^mt 
ix. m*.<r)--K<n%miz, mm. mcmim. m 

tfz vmzmf&z-hx a *) . friEffS 2 cmmtomwmi 
mim-y-yimmmmx'h^x. msmmtm 

[0053] *mnmmmmi, 2^xtcofm 
mtt-thi><r>xb'>xk\\ zcnxozmmmm 

mm^i- hhnx'hh. xw2m®m<rMWimm 
a. yrm&bytimtLx. 2^cnimm\z^m^im 
thhox-bi. zcommizztitf, ie««*^A^< 

Mi. mi<nm<nm\z^mmifim^ixtz^x'h^ 

Xi^\ 

[0054] leum* 2^v±tt&mmfflm<o- 

BBkLX. m^-^mmz, ^<ttSg2<0R 

mm, ^5<m%wm. %2<mmm, %A<rmm 
m. &3<mimm. m 1 nmm. t%2<m 
mm. ftivumm. tsxvmK^mm^zm 
c#jss*u miotmftm. ^2mmm. %a<f> 
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g i mmmttzim 2 ^lem t #b ixm&z 

[00553 **wi*fc s *%,wn®mmmm 
m-ttumt ix . ±M Ltzmm- 7 vimmmm 
£ . -y 9 u y9 , &x'm&i-&xm£-ktjWkJfm$: 
mtz. zjivfv^ymizititi. xt^y9*)y? 
9-fv vnmLmni&m^thmm-y -tit 

bizx^xmmvm&nmtm-yHmmms:® 

C00 5 6] aftWfcti. x;*v9Vy99-y-,ht 

IX. Tie^(lO) : 

[fcl6] M h OiLj F k (Bff-%) ... (10) 

MliTi. Zr. Hf. Nb, Ta, Crfci 
S i *>£>j£ftS¥GM J: 9»;»ift*J»fir< fc t>— 5«7C 
UiLa, Ce, Pr, Nd, Gd, Dy, 
Ho. Er&±VYbfrt>&mGL£'OWftlt>'J?>!i: 
<tt-OCD7C*£^U h. i. jfcitfkJi. 10 
Sh^45. 24^iS76. 0<jS19, 0<kS 

4 8*»fc-t> x'mti&miZ'ktshcDzmx'Z 

ft. * ( 1 0) tt, l*GMfr&atf;h.ft7G*M<0»if# 
I»?^JgT'#£U »GLa»&a{«iftjn*L<?»& 

tf, ±125$ ( 1 ) TfJSiiSliffi£-£trf*fcft-7?<ft: 

[00 57] fcft^Ji. ^ty^yy^-yyhfct 
T\ Tie<0S (2 0) : 
[£17] 

M'pCr, O, Lij F k (SSrF%) ■ ■■ (20) 
(5frK M'ttTi. Zr> Hf £ J: ITT a 
GM1 J;9gtfftft^&<fct-o<D7Cfil£SU L' 
<iLa. Ce. P rfc«ttXNd*^^|,ffGLlJ: OS 
(fitl»^<fci-oO7C^-C*)0. p. q. i. jfc 
itfkti. 0<pS38, 0<qS45. 24Si£7 
6, 0<j^l9. 0<k£4 8£>!*:-f) T-fl§^lft 
*m£M^i<D$•^£fflT'#ft. Z0>xr*<y 9 
y -y MCkfUf. JJES ( 2 ) T*3*lft*ro$*&« 
flSfc- 7 7«ltff(IS»)£t^ ft . 
[0058] fcft^li. X^-y9 l Jy9'9-y-yhtl 

X. TE*« (30) : 
[£18] 

M> r Cr s Si t O u L' v F w (Wfr%) ... (30) 
(*K MMiTi. Zr. Hf fcJ:t/Ta*^^Sf 
GMl J:0S(fftft^<tt-oW7C^^L. L' 
liLa. Ce. Pr±J < klXNd*»^ftSfGLl < tOS 
fcfh.ft4«S:< tt>-o<07iS-Ci50. r. s. t, u. 



vfcitfwte. 0<r^28, 0<sS33, 0<t^ 
19. 25^uS70. 0<vgl8. 0<wg45£ 

*A'-y ? 'J V?9->? -y MCJ:fUf . ±IS^ ( 3 ) T* 
$*lft*mSr*tflWl:»-7 ^£«5R«fWlfe»j«T* 
ft. 

[00 59] fcftVMi. XA'.y^iJy/^-^ 7 htL 
T. Ti, Zr v Hf. Nb. Ta. C rfcitf S i 
^^ft^GMi OiiffitftiHK 1 1— POjcSc7)K£ 
fet. La. Ce. Pr. Nd. Gd. Dy. Ho. E 
rfcitXYb^^ftPGLi ")jHtfflft*Kr< fc fc- 

* { T*£ ft . -TO J: o IZX^ y 9 'J y?9-Y -y h 
fOAftOii. SfGMJ:0S{fftft7C#. Kfl. PGL 

iOSffilftTC*. fcitX7-ySSr^tf7.^ , -y^'jy^ 

9-y -y Mi. as. SfGM«tOStfixft7cS^£!fe 

fc. SfGL«fcOStf^ft7cS^7 ytt«Oiffl«*^^ 

iiTft^$ixT^ftC:t(cJ;ft„ fMB#tt, ffl^ 
J; a $ tit* xj* -y ^ y y 7? - y -y h ^ x 

ftifcS: (IP*>. Wm&r. (^iifflfiE) jWKET*fti 

i) 5r«H2ttuft. mmtyyimt 

oig^jt Ltft«S#iftx^v ^ y y?9-y~y b i> 

ttz. *%W(?>$mijmz}iuxmi<m^t>ti&. 
[0060] mimt y vttMmrn&hb ixmzti 

iX/ivfiV y?9-Y v hti. EfGftU OStmftTC 
*WKfla»»i: . SPG L J: 0 Stf tihiiMO y v 
k &&bitX 9 0 */\,%W±$tt t cr>X'h hZtbWt 
L\\ Wm-ttlif, X^y9 , jy99-y-yblt. SS= 
«^Sr 1 0 *iPXHT^TJ:i». ^ U y^^- 
y-yh***=lS^l 0^%^@x.-C#tft. #<^fL 
ftKtt-7 •y£tH%tmJI(>i^ i o*:>v%zmih 

ft i fc ^aSt^rft^A^ft. 
[0061 ] K£t)fc 7 vftftOAgftfc LTffiffi?#l 
ftxyc.y^yyy^-y-y hti. SPGM*^S!R§tift 
TaiWIWkttBfcRG L*^gfl?$*lft7cS07 y£«| 

»t*^*>-e***a» ( i oo*/w%) kLizk* 

{=. PGM*^SlRSfLft7C*«0K£tt8PSr5 0^U% 
fiLh*t?c:i:* i ifi;U<. 5 0t/u%~9 0t;P%^tf 

%mtX'hhXrt'y9V y?9- A f v Vk^ht. % 

^tihmm-y-yim^itzmmm^m^so^ 

[0062] Kftfefc 7 -yimoMiSVtk iXmZtl 

ft^N'-y ^ y y?9—y v Mi. PGM«t 0M{f/ift7E 
m<7)K£!fei:Lt. Ti. Zr. H f fc<ttXTa*^« 

ftSfGM i ct os«fiift^< t ii-witmnmm 
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7-HM&i:LT. La. Ce. P rfc4tfNd*>£>j£6 

sgl i x *)mitih'y%< t \>—>v>im<r)-7 vim 

-y-y hfcfflvtfitf. f¥GM 1 J: *)M81X&'J?%< b 1 
-o*>7C**)i«fctt*5.l:tfC riOl«, fcfctffcSG 
L 1 J: >)igffftl>4*2r< t t-o^)7c«07 •yflSSS* 

[0063] itoc r ^#tfxyN°-y ? y vyf-y ? v 
iza^x. moM i «t o»tr#ii7aisoiifl«»fc c r 

£?)7 -yfcftfc Z^bitfMgm ( 1 0 0*/W%) t 

5 0~~9 0*)\,%1z&ixlZbtiW£l\\ Zixh<?m. 
it®* 5 0*/\,%*ffiX"ktsWy ?V V 

(D),(Si0 2 ), (Cr 2 0 3 ), (I 
(*K DtiZr0 2 . Hf OjfeitfTajOj^aS? 

<i. 20^x^70. 10=£y:£50. 10=£z£6 
0, 5 0£x + y + z £9 0 TftSflitm 

?-y-y htjflnwar, uess ( 4 > x-mti&ttm 

(Z r S i 0 4 ) a (C r 2 0 3 ) b (La 
(5W>. afcj:t/b{4. 20Sag70, 10^bS5 
0. 50^a + b^90 ZffiiZt) ?&%tlltfm$ 

Y y V Zmilxtf . ±125^ ( 5 ) TSSfiSWR** 

trtwtm- 7 vimm®mm®.x'% s . 

[00 67] 

v\ 

[0068] ( mm<mm i ) *%wv>m&mB 1 1 

[ 0 0 6 9 ] II 1 (c^Tff#ieS^2 5(4. Sfi 1 0 
-^WflBK. ^10|^{*cl2. f£ISJi4. SS52<7)!8 
«#«6. *«IR*|jE17, &XVRMm8#Zff)m£ 

m&zti. $t>iznmm9x-y$.-mB.io#Butim8 

IR*ljE«7«±fc»(KSil. 3ttKJR«iEJI7liSfS2?)lS 

»iKI«?^ Ettl4(iftiaRVttJI2a±l3B 
jSSfttv*. CL^ffl^ffi$HEiil?«t{i, ifcft6 6 0 
nmMigco^fe^Ol^-ifb'-A-CiESS^t^. 4. 
7GB/DVD-RAMfcLT$fflT'#§. .I<Of8j£c9 



[0 0 64] Z?>C r *istsX>^v 9 h 

s i <m\mi^tsx^ y 9 v yy?-?v vtmwi 
if. %htihmi> s i oiwHht**, m u^#tt* 

[ 0 0 6 5 ] 4 9IMfrWW4. if t L<fflv^^SXA- 

ftfefcLT. Zr0 2 . Hf 0 2 i>4tfTa 2 0 6 *>£>SiR 
Sfl&^SKfci lOOMflft, S i 0 2 fc4tfC r 2 0 

•yMl * (4 0) : 
[€19] 

La F 3 ) ioo-i-y-z (n»l%) •■• (40) 

[0066] JlIBsC (40) T*S*lS««fc*tW« 
7^y^-y7Mt ZrOjtS iO,£**U> 
-Hl£>lC4 OJftfcSflfcZ r S i 0 4 

>y M4. 5U 5 0 ) : 
[ft2 0] 

iF 3 ) ioo-.-b (mo 1%) ... (50) 

mm&2 si*, mi ^ffiJi i o 3t5&vm2c?>m 

11 0 5**UtV^V^fc*JV^THl 0fc5<tfl!3lW> 
flHHEH«*3 1kffliM-4. 
[0070] Hte^0« 1 {CfcV>t{i. 1 <7)tt«f*Ji 
2 *j J:tflB 2 6 t 7 y^MSK 

ttmx-hz. mm-y-yimmfmt. mm^x 

OiZ^ Ti, Zr. Hf. Nb. Ta. Crfci^Si 
*><i>JiUS¥GM4 0S{fn&^< t t-o^7C«<7)K 
ftftfc. La. Ce. Pr. Nd. Gd. Dy, Ho. 

[0071] hkjc. i ) mwx- 

(i. »Rl«*»4>A»SnfcW— f*l 2Srii3i§-ti:t 
KIMi4fc:SBtS*6fcWCiM!=5r«ftt"r*&. 
tt(i. 1*tA«IB<0|ll«!»l*«ft:SI*S*i*. *^ 

ifcWCjMPfirfWtf*"), mifc4^2<0lS«*l 
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y-M mnx't> i §mm t nm&wmtx'fo izt 

a*. fe*<mmm!&fo m*>. z n s - 2 omo 1 % 
s i o i fr<±f&&mmkmi:iimmt(7>f®izRwm&®. 

[0072] mmm- 7 •yimmfimiz%±ti& 
mmx'm.^s<. issttcms. iti#~> 

fit. *iz^mx\ ®mmzmix^z>. uzv^x. 
mmm-iTmnmimz^ mm. Tio 2 . z 

r0 2 . Hf0 2 . Nd 2 0 5n Ta 2 O s> Cr,0 3l Hi 

UZ\t. MU$, La F 3> CeF 3 , PrF 3 , Nd 
F 3 . GdF 3 , DyF 3 , HoF 3 . E r F 3> tiXt/Y 

M2i5xr/m2^mmm6tL. zti^m^tix 
oizamm4t®tz>£oiz%fc?&ztiz£ix. m 
*)mimzmi&mzmi. R-ummtmnmbcD 
mm&m#x'$>hinmmmft2 5 zmx-z 
h. ttz. mmt? vimtzmxmnmmmsi 
itti z t iz x 0 . mmmtmmfcmw® \zti 

tin. imm<nii&%^&\mmfomm®x'Z . m 

[0073] mmim-7 vwmmtmmii. pgm 
frbmttZix&2W±cr>7t%comfc®). ao*>2SMtit 
<r>mm*%A,x'ii\\ 2mt\±.<mi\Lmm&mm 

it, SfGL*^S!R$nS2feUi07cS(7)7'y-fbfes HP 

*>2mmj±<r>7 •vimz-SA,?*^. 2wm±.?>& 
mz-ktsm<Dmii, ±%&a u > x-mztizttm^ 
mx-hh. 2mm.cm\m\m^Mim*B$.Lx 
^&m<ma. ±ie^ ( 5 ) x-mztizttrnz-stsmx' 

[ 0 0 7 4 ] % 1 <0f«tt« 2fcJ:tfm2coi8mttJ!6 

«i. mGMx v&tRZti&Ttmwmimt lx. t i . 

&< t i-ocOTcl^iMifti C mmmt Zftfr. 

mGLJ:r)mHi^tl?>7m<07-yimtLX. La, C 
Prfc«J:lXNd*^^^SfGLl J:0S«fiXS^ 



%h\zmix^h. cr<rmtt,m±. t^yytf®* 
t )%&immt<r)mmzmtix^&. mcLim^. 
t&Tmny-vfcMi^-ftih. axhmzmix'h 
t. Ltztr-ox. zix^%<mimaxx/7 vim* 
-tmitm-y vimmmmzm 1 cr>wm&m2&£ 
v%2<?)mmft®6t-ttnf. mKtmLim&mtz h 
cwu R^xvmzmmmmzmx'Zi. z 
^m-^'yttMM^s i nmmzz t>iz& 

mmzm&ieiimizm-ziSrkX'h, mmm 

[ 0 0 7 5 ] «t mm-7 -vimsmm 

mit. gfGMi xvmm&jmn&imt uzro 

2 , Hf 0 2 fc < kirra 2 0 5 a>£>ajR$ft!.^5r<fck 1 
o^lMHbt^A, $f>JcSi0 2 &J:VCr 2 0 3 £# 
A, SfGL 1 X *)ffli£tlhvi%i&)7 "/iffiblt: LTLaF 
3**trJi-CftSii:jWBF4U\ Z r 0 2 fcJ;l^H f 0 
ttt. S B >1T\ AVW£ (^2 7 0 0'C) Sr*L. flo 
i!SWc5S-C'J)S. Zr0 2 , HfOjfcirt^Ta 

2 o 5 ti. M^«4>rj«fte***«ttvv|imT**. l 

o-ctati«<. fl»*«vw, rnmmm®.-rz> 
yvttxtb Lxwc^mmizmtx^z,. zro 2 , Hf 

0 2 i3 .fcl/T a 2 o 8 &t>mR § flS^ < 1 1, 1 -P^K 
ftM, Si0 2s Cr 2 0 3 fcJ:tfLaF 3 ££tf*m(is 
±E* ( 4 ) , fiD*>. (D),(SiO,),(Cr 
2 0 3 ) 1 ( L a F 3 ) joo-x-y-z (mol%) T^StlS. i 
^{CfeV^T, DfiZr0 2 . Hf 0 2 fcJ:tf Ta 2 0 5 #> 

XfZ\±, 20^X^70. 10SY^50. lOSZg 
60. iJj:y50gX + Y+ZS90S:)1l^-r. X (Z 
rO !s Hf 0 2 fcj:lXTa 2 0 5 *^S^$iXl.lO^ 

^) tiXlfV ( S i 0 2 c7)S-&SiJ-&) *JJJEBSHrttft 

■f. Z (Cr 2 O 3 c0S-^#J-&) *i±ieKHrt{cS)n«f. 

mzttfX'%%. x + y + z #±!ei« {;$>ix{f , 
1 0 0-X-Y-Z#l 0JiLh5 0WTt^.?.. 100 

-x-y-z (LaF 3 ofi-£sij-£) tf±M&mmzb 
[0076] mm- 7 yuamtmwt. zrsio 

4 . C riOsUXX/LaFs^tsmX'h^XXW Zr 
Si0 4 {S. ZrOjt S i 0 2 i#l : lTa^LTO 

•tS. ZrSiO,, CrjOafcmaFj^tffl^ 
Si. iJE^ ( 5 ) . fiP*>. (ZrSiO,) fl (Cr 
2 0 3 ) B (LaF 3 ) ,00-A-B (mo 1%) 

Zffignzti^x. Zit&toomiiWfeZTfitAiiiVB 
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it. 20SAg70. 10§B=£50. &£V ! 50£A 
+ B £ 9 0 £ A ( Z r S i 0 4 tf>$£#J£ ) # 

*»itt«*S«t. B (Cr 2 0 3 <?)l^) jWJEK 

immmm 1 z t #t* $ 5 . a + b &&hi*i 

KJMltf, 1 0 0-A-B#l otLtsoiaTi&i.. 

100-A-B(La F,<08te*te) *»idEttHrtfc 

[00773 07 iz. * { 5 ) T«$*lS*ra*>»«K 
H^-T. H7fc*iVvC, KV& (ZrSi0 4 . C 
r 2 0 3 . L a F 3 ) T*J>6. dOHJCfcHT. « (5) 
?*Sii*WB*4, a (70. 1 0, 20) . b (4 
0. 1 0. 50) . c (20. 30, 50) . d (2 
0, 50. 30). e (40. 50. 10). f (7 

o. 2 o. i o) xmttihfm dSLts-t-tr) n<rm 

[0078] mOft- ? 7ftft*tfflitt, ±1SSGM 
Hm<r>7 vftmt Sr. Sh-tZ 9 0^%&±MtZ b 

*4. LT. Wilf, 

js. mftt$£v/iMm&j%t)mm- y vivm 
[0079] mz&&b tx-tttimmmt. x 

ftWfcti. A 1 2 0 3 . Ce0 2 . CuO. Cu 2 0. Er 
2 0 3 . FeO. Fe 2 0 3 . Fe 3 0 4 . Ga 2 0 3 . Ho 2 
0 3 . In 2 0 3 . In 2 0 3 J:Sn02^1^ La 
2 0 3 . Mn 3 0,. Nd 2 0 3 . N i O. Sc 2 0 3 . Sm 2 
0 3 . SnO. SnOj. Tb 4 0 7 . W0 3 . Y 2 0 3 . Y 
b 2 0 3 . ZnO. A 1 N. BN. CrN. Cr 2 N. H 
fN. NbN. Si 3 N 4 . TaN. T i N. VN. Zr 
N. B 4 C. Cr 3 C 2 . HfC. Mo 2 C. NbC. Si 
C. TaC. TiC. VC. W 2 C. WC. fcil/Zr 
CX'hh. 

[0080] HHj&fti: LX^ttlh±mt. S c . 
Y. Ti. Zr. Hf. V. Nb. Ta. Cr. Mo. 
W. Mn. Fe. Ni. Pd. Pt. Cu. Ag. A 
u. Zn. La. Ce. Nd. Sm. Gd. Tb. Dy 
tiWYbX'bl. 

[0081] nzjfcftfc Lx-kiti&^&mtixvtm 

mt. J: OmttWfctt. B. Al. C. Si. Gefci 
VSnX'bZ. »=jR#fcLT**iU#A»i, «t 0 
ft«s«tett, Sb. Bi. TefcJ;tfSeT"$>&. 

[ o o 8 2 ] * i <m%wm 2&£v%2nffimm e 



it. *n«ll»6tt«^M^-7^^««««T' 
«j£LTJ:l\ «itf, 5S(4) . HH=>. (D),(S 
i 0 2 ) y ( C r 2 0 3 ) i ( L a F 3 ) ioo-x-y-z (mo 1 

it. £ 9«ifc0Wtt***4 J: o fc«ft$*ifc*ffl? 
»rtW*Ck*«ff4U<. Witf (Zr0 2 ) 20 (Si 
0 2 ) , 0 (Cr 2 0 3 ) 50 (LaF 3 ) 20 (mol%)t« 

jfiSfi*. ^2c7)i^^«6(i. gaMofttt*Mi#* 

$ <%Z£dlzmL2ilt:ft®X'MfSfr&Zb#m L 
<.fl»Rtf. (Zr0 2 ) jo (S iO z ) 10 (Cr 2 0 3 ) 
20 (LaF 3 ) 40 (mo 1%) 0 
l<0«W«tl2*JJ:V*2«BW*l6tt, 8fGMJ:9 

lyiMcoy •y(HW«5v^fc*0r*tmT»jR LT i> J: 
V\ <M*Jf. *l<^WfW§2*. Ta 2 0 6 -Cr 2 0 3 
-CeF 3 ii^jfitm-C»jRU »2<0a«fWB6^ 
Hf02-Si0 2 -Cr 2 0 3 -La F 3 ig££*fflT'^ 

j£ LT J: v \ z <ni. o izmm- y •/ flftffittttJRtts 

t>VlZ/t MtttL to Vy&nWin £ fkMit L T flMT # 

[ o o 8 3 ] li i <7)mimm2&£vm 2 nmmme 
it. (hp*>. wmwmommnbmmb 

mnfflf-dkcomnd) ZbiZ*.*). ftfrfflO 

ffi$$B403&®!R*Ac (%) fc?Nii9ttflO£glR4«> 
fti&lR^Aa (%) . SIMM 3p&fiffl-C&*2:& Off 
«ffi«ltt«5 2 503eR«*Rc (%) tieHil4*^ B B B 
«fflT'$)S t #<0tflfiiail«*2 5cOjfcS*f$R a 

(%) . izm4tf&&m'hhmktt&'mx'hz> 
&#<7Mmmim 2 5 nxtnmm a <^ ^ps-r s« 

I6*«^4 . im-?-7<r)ft±m^M^Z±Z < LT. 

e#iftjt*±H , sfcftfc:tt. mmm ( 1 Rc-Ra 

I ) SfcttR»*Jfc (Rc/Ra) *«**V^t36*a* 
Lv\ EIW4A»U— f3CSiUDW4J:aft:» A 

HfcfciiWM-i. idtcSIl comm^Ji 2 tj J: vm 2 cm 
»3fe^j g*£r*. 19 7 1^. «3*»#iH) 

< muz x-ox imizmM-tz ztftx-zt. 

[0 084 3 &±\zt$\\xwmLte, mwi-y-vm 

mm*. *c?muzfctxm%mifrm£Gt&. m 

«*S<OSDf$Srn. mmZd (nm) . 1^-^12 
<7)2fcK£A (nm) b L^^. 3t8§*nd»i. nd = 
aAT'^ill). iiT*. a(iIE^Iit-rS. fflffiieU 
8ft 2 5OieHv-?<0S£<t-^I1I£*£ < LTft^- 
iMI*rtLhS**fctt» Mm. 15%SRcIORa 
S2X"C*&£k#ff*LV^ ifc. »#^tc«kl > v 
-?&*-£m<i-Xit>bZ<?hiz&. l. isac/ 
AaT'S>SClfc* { »*LV\ ZtlhffW* L^S&m 
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*nzMt:ztih± o \zm i <r>im#m 2 nzv^om 

mm 6(7>mR ( a A ) i , v h »J 7 Xffi«cS-^<fh 
glCk »}jBW=*»fc. *#6*tf:mR ( a A) , 46 
tflcA&«}:tfna>4K d£:JW>fc. 

Witf, JJK ( 5 ) , ap*>. ( Z r S i O, ) , 
( C r 2 O3 ) b (LaF 3 ) lo0 . A . B (mo 1%) T*S 
*UMff*n#l. 8-2. 3T*4tt?K\ 111 OR 

Onm-17 0nm-e*iit36CH-5fc. CKOtt 

iL<(i. 4 0~7 0nmT*£.Ifc:i& s ¥!lo;fc. 

[ o o 8 5 ] ms. i a*, »BB5rn»Rosrc* 

5. SI«fMI*JJ:VIBfiWgt*»jaW-4flW)«iiifca. 

iSvMifcJbSBfSrflCttWfc: r 7Vffij fcofjc. ili: 
iiWCti. S«Oigrt3l<0iSffl2 3^;U-7liBtfflS 
U JHffl2 4#?>Ffflfcffi3-*-*. f&ftO02, 3fe 
±t^6fcfc^Tt)|3|«TS>S. vlflfcttU 04fcJ:lX 
H5fcfcwcii, KB'C»5ffl24#r9>'Fffij fcffi 

su wire** an 2 3** r ^-^fflj 

gjxwi. mm&zmmmmmmtK muz* 

imMS8&#0)*tiklt3tCi>hZbtzi;l. ten-? 

iwt ?>v- zf&xtfyyv msnwziR g-titmm 

[ 0 0 8 6 ] m 1 fcijcfliSHCfeV vc££ 1 9)7)V-7 
ffi2 3t5>Hffl2 4c0gll(i > 4 0nm~6 0nmf 

7"ffi23fc7>-h'aS24fc iOSHlid OKHf* 

IrVC, S&lOVStt, 0. 5-0. 7mmgSt-* 
h. 

[0087] ie#«4{i. JKOSMtSfcliWRWx**' 



^riBWBa»mk uttt, xxtHMbtm-rfc*. g 

e-Sb-Te i> !_<(iGe - S n -S b -Te SrfflV\ 
U\ ftttWfc« N Ge-Sb-TecOif 

GeTe-Sb^eaJBZTcJMURTftiifcAW 
2L<. -5-<7)%^. 4Sb 2 Te 3 gGeTe^50Sb 
2 Te 3 T'*S;fc* { if4LV^ GeTe<4Sb 2 Te 3 

ft^n a n ®#ffiT-r&. 50SbjTe 3 <GeTe<« 

mZWil&mmT-t&o Ge-Sn-Sb-Tete. 
Ge-Sb-TeX'Oii&SkimmWW Ge-Sn 
-Sb-Tell Hta % GeTe-Sb 2 Te 3 JgZ7C 
&*fij£tf>G e <0-®£ S n VW& Lfc fc tf)T'* h . Rift 

[0 088] ISiUi4{i, Ge-B i -Te, G 
e-Sn-Bi-Te. Ge-Sb-Bi-Te. &tz 
it G e - S n - S b - B i - T e 9) <k o 4 B i £ #tf ft 

BittSbiOtttJMfcU 
W\ Lfc**->T, SbO^-4<i:i)-«SrB iTB 

[0089]Ge-Bi-Te{4. GeTetBi 2 T 
e 8 «S^*Tft*. iO»-&fl|t*JV»Ttts 8 B i 2 T 
e 3 SGeTeg2 5B i 2 Te 3 T'*l»^i:A s 04L 
V\ GeTe<8Bi,Te 8 <*>*^ WbfflJK^ffiT 
L, ie#»#tt*^k L^-T < 41). 25Bi 2 Te 3 < 
GeTe c7)J^. fe B B fflt # B B 9 ®ffl^*a^L* J ic 

[0 090] Ge-Sn-Bi-Telt Ge-Bi- 
Te^Getf)-»SSn"CaBftLfci«)fcffi3-f&. S 

^l>. SfflMiZ&^X, Sn^tiil 0M^%tlT 
T'*SCIt*^Lv^. 1 O&TXZmilt. &ML 

[0091]Ge-Sn-Sb-Bi-Te«i H Ge - 
Sb-TeOGeiO— aSrSn-eaSIU S^tCSbtf) 
-»^BiT«ftLfcttf)JCfflS-r*. i*ltt, GeT 
SnTe, S b 2 Te 3 fcJ:t;B i 2 T e 3 Ozi^lJc: 

®WthZ\k1MiS&X'hh. Ge-Sn-Sb-Bi- 
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TetfeV^Ji. 4 (Sb-Bi) 2 Te 3 g(Ge-S 
n)TeS25 (Sb-B i ) 2 T e 9 ?t>i>Z.btf#t 
L\\ (Ge-Sn) Te<4 (Sb-B i ) 2 Te 3 £0 

^MtaWKT*-*. 25 (Sb-B i ) z Te 3 < (Ge 
- S n ) T e <o*£ % liftffi t ?HMttBI8l<DfMRftfl#< 
*S<, *9£L«8tttttt#fiT*-*. Eft 

■fctjvix , b i <?>ttmz i oiwhtc**: t 
^l<< s n co#*»(i 2 o ■ffkut?* & -r t 
##4 ui. b i tstvs n<ofc**#**i<wi;r*>R 

[00 923 *B8«fcfflS3BfcjB£-rtfflfc LTJ±, * 
OffiJC. Ag-In-Sb-Te. Ag-In-Sb- 
Te-Ge. tiXVS b £ 7 0K?%£U:4tr S b -T 

[0093] ^awffissBtroi: lt a. a*mim 

&m7-25209%® (»ftm20 0684 9^) 
lZffi^Ztl&Xdl,Z^ TeOx + a (aiiPd. Gef 

x o zmm&mmzti^x i>. t&mnmzx oism 
m^m^mmm^zm^tx. m^^m&T 

ffiffiegffifeC i *F4 K »IJS ft.* . 
[0094] iE«iai4}6«ra«tffiai-tstm*»A>j« 

tea, Maoiaji. iaiifl4coJi$ 

tt 1 5 n m&TT* 6 £ t ##4 I < . 1 2 n mfilTC 

bizb#x*)n*u\ 

[0095] mLMmEM 7 (i, SS&OJ 3 £M» 
4 jWifitttre* 6 i: # ^^©JR$A c fc^HHtRtt? 

thmx'm&ztizzttfmu\ mm. mm 

n#3Ja±6J2lT, fflWCHftk** 1 a±.4JSTFr*4» 
flfcfflUT, fti&IRHIDl 7 S. mmz 

ii. Ge-Cr. fcJtfGe-Mo^foMTOGe^ 
Si-Cr, Si -Mo. fcJ;t/S i -WSStf^MI 
n<T>S Teftl 3r4>tffcTi . Zr, Nb. 

Ta, Cr, Mo. W. SnTe, fcit/PbTe^ 

\t. 2 0nm~6 0nmT'*>l>.rfc##4U , >. 
[0096] KftJ|8tt. 3t^WWiiBgS4 t(RJR$ 



%Mva8ntf®k Ltti, mm. auau.a 

LT»«LT J:v\ Al-Cr, Al-T 

L Ag-Pd, Ag-Pd-Cu, Ag-Pd-T 
i, 4fcl4Au-Cr9«0£&tfflfcffiV 

fiLh^JfCJBWW"* i t «c<t ^x i>m&z ti®h . Kit 

«8c7)Jf§{i5 0-l 80nmT'S)l»«rt* i! i!f4t<. 
6 0 n m~ 1 0 0 n mThl Z t tf£ Off 4 U\ 

[0097] m*Ltiffimmuft2 sizn^x, m 

mm. mmmitwiitime>mz®mm^xB!8.i 
xx\>\ smut. Ttvtvmmzmtthm 
ttz\i^x*^mmm&ftt^htt®x\ tmm9z 
mtix£\.\ &tz. -mizfctx. mm9ZB&t 
zmz. mmtmmx*)%h. mz5-20um 

ff$(±ff4L<{41 5~4 0jumT'S)0. i0ff4L< 
J420~3 5u.mX*hh. 

[0 0 98] ys-a^ioti. fpgien«*2 5o« 
mwmitimh 1 1 uz. % i <m%wm2t^m 
mszx'<?mmm®mth. y^-WKi onmL 

mnio kmLut. mmmizm-ftrnvmiSLZti. m 

[0099] $m<mm 1 toflmKiMKMi, 1 o<oi£ 
mttt&KWffi&Ti^x'hh. *&mmm 
mmm±. 2*x&mm*nix mm. mm<o 
Bmuzt$\ l \x5iMim8£X'ffliLtii>(D*. mtm8 
m±zmtsitx. mmmz-ftix&'oiubMzzkiz 

8<?>±.iz&.mmzmi&igr&izi±. mmtx-m^irz 
mm. mmm±zttfoZitxmnii>-<tzz:biz 
x o , Mmmmcofimimmmnz, . 

[ 0 1 0 0 ] ttv^T , HHO^S 1 c0ffl$glE»JSE«c2 5 
SB*** tfffitrBMM-*. fM8fEIHI«2 514. 
» <^-^B2 3 b?ym2 4 ) :WBjR3<ifcfflK 
1 («itf, if$0. 6mm) &jfiMI<:SBL, S 
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m i <o%fimt> s &fc2titz$kmizm 1 <ommm 2 tf$. 

mhXU (iSa) . 12£iJf4 £j£$S-t6Ig (IS 
b) , B2<7)K«^Jf6^fi£lS-tSIg (Igc ) , * 

wmsMi^atmtiJM (isd) fcjtfsifJis 

tt&Sffi) £ig-*i<0i:-*4. 

[0101] mmz. m. 1 ^rt»*«§^is 

gate. x;i->?y>trizi:r)mmZti&. Z'UfV 

>y\t. mmtmimm^x. Arnxwrnx-mm- 

4. XA- 7 ^yy/(t Artfxi,z5%MT<v$mtfA 

m^titM^xmrn^x-mmixxw 

yhtlXit. Ti, Zr, Hf, Nb, Ta, Crfc 
ilXS i «>£>j£4?¥GM J: 0SJffL&^< fc t-oco 
7ai»KflSBlfc. La. Ce, Pr, Nd, Gd, D 
y. Ho. Erfc£tfYb*^j£4S¥GLJ;>9Stefl4 

( 1 0 ) . (20) ifcti (30) Tii3*l.4WB 

iese ( 1 ) „ ( 2 ) i/ui ( 3 ) 

[01 03] uraoao. SGMjoaarfiiiafcn 
SR*>7c*. PGL i 9Steix4 1 ttzim 

aShte. »GM<?»aW)IWlSfti:SGL<07aitf)7-y 

*rti**fc*f LT . 5 0 =tiV%m±tsc\ t mt I 

bKfcwt. f¥GM^SiR£it47C 
*0KftftS«W^*«/hS x/*y?y >y\z X 0 
»JfcS*i*JBfcti»rvC kS?GM*^gM$*i4«0ig 

MHWMrfc wr ft 4 .r i tffflU t KcZ>Ztmt>. 
[0104] ±ie«*S<olWk«tJ itf 7 -yftft**tr^ 
K<rf Yv hfcLT. ZrOj, HfOjiJi 

i0 2 , Cr,0 3 *Jj:tfLaF,£*tr*-7 , .yhfc«!ja 

■cs 4 . i 9 JlttWKte. ISdnA ( 4 o ) . bd*>. 

(D) , (S i0 2 ) , (Cr 2 0 3 ) j (LaF 3 ) 19t . t . y 



(mol%) (5£*. DliZrO;, H f 0 2 fcJ:tfTa 2 
0 5 *>£>ajR$*i4'>&< t fc lo*)IHl3»**U 
x. yUXlfzli. 20Sxg70. 10^y£50. 
10gzS60. 50Sx + y + zS90*SKrT)-C 

mbzti&tt®Z'£tsf-y>yh*mx'$&. 

-Y-y H^fUf. ±IEj£ (4 ) T*£*i4*ffi££tf 
«*^Bg$#t4. 

[0 10 5] £>4^te. XA' 7 ^ijy^-y-* 7 hL 
T, ZrSi0 4 . Cr 2 0 3 &J:tfLaF 3 l:-£tf?-7-' 
•y h£ffifflT'£4„ «t OilttWKte. * ( 5 0 ) . flP 
*>. (ZrSiO ( ) a (Cr 2 0 3 ) b (LaF 3 ) 
i 0 o- a -b (molX)T*S*U ai>,J:t/b#2 0;Sa 
£70. 10SbS50. 50Sa + b£90£Stfc-f 

ttm-ktsf-y-vhttemx-zh. z<r>?-y>v viz 

*i4. 

[0106] mGMfrmmhl7i%<mmisZV 
S¥G L*^SIR$ix4 7 vWm&UXrtf 9 V V79 

LXSZtiftzmiiMzmit: t ti 9 T-3>4 . 
[ 0 1 0 7 ] Igb^lQtUT, ^l^lS«*il 

2o^iB(c N ienyi4 5r^-r4. imbi>ttz. 

m®£ffl^T. Ar^7.#HM+. itliAr^tN 

^-T-'-yhJi. Ge-Sb-Te, Ge-Sn-Sb- 
Te. Ge-Bi-Te. Ge-Sn-B i -Te, G 
e-Sb-Bi-Te, Ge-Sn — Sb-B i — T 
e. Ag — I n-Sb-Tefcit^Sb-TecO^**. 

[0108] mz. xnczmmtx. imm4cr>$m 
iz, &2cmimm6*imth. xscw, xgat 
Pi«{cnst$n4. t£2ommm(>\±. mi<mm 
m 2 1 14. n ttstttfatnvy -y ^^*tf tfm&wfe 

v h*MV>XJBALX XW mtlf. Igat'(ZrO 
2 ) 20 (SiO t ) io (CrjOj) 50 (LaF 3 ) 20 (m 
o 1%) Z-ttsf-y-yhZmt, Igct (ZrO 
2 ) 30 (S i 0 2 ) io (C r 2 0 3 ) 20 (LaF 3 ) 40 (m 
o 1%) Srffl^ttiV*. S>4v^i. XgaT'Ta 2 0 5 

-cnOj-ce F 3 m&mmiits?-y>y vim 

fflL. IgctHf 0 2 -S i 0 2 -C rjOj-LaFj 

m-smmzstif-y-y ht&mLx 
[0109]^. xmdzmmix. m2<r>mrn^m 
6commz. m.wmjEM7*&mi-z>. xn<uzn^ 
xji. mimmtteiimffifflmm^x, m<v*v 
yrzmm-th. xn-y?yyy?-yyvtLx. g 
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e-Cr,iiJ:VGe-Mo» 6 «Ge^ Si 
-Cr. S i -MofciVS i -WHo^HftS i £ 
Tett. fc&tffCTU Zr, Nb. Ta, C 
r. Mo. W. SnTe, itfP bT e5^>SAtt<D 

CO 1 1 0] <JCK. IgeSrHMLT. 3t©lR«iE«7 

tt*jB %MM*m , a r tf^B^+r-iiss-t * . 

*J*t9VV?9-?i NfcLTJi. Al-Cr, Al 
-Ti. Ag-Pd, Ag-Pd-Cu, Ag-Pd- 
Ti, *fcttAu-Cr»O^4WHJ:0«4fc«)t« 
JfJ?£4. 

[0111] J: 3 fc, Ita-e U-fixiX 

ioc7)XK. y ^ y yrmmftiz&^x. 9-y-v v im 

IX£\>\ 

[01123 smmsi&mttztk. mimtW2^ 
wo* worn-. *tt&t>. mm8cr>mmiz, mm 

x. -»ki o«*»fe«attr, ffiB*« 

[0 113] ISO^irfrXSjWRTLfcftti, £S?fcJ6 

fc*»fla:s*iaw6. ttSHtisut. ^akks 

ttJMim 0 £fc#ietf>1?fc:|Sifc IX t, <t V \ 

■3fc. ISa-e, «*)I«>#j£lg, fcit^S-S 

*W>I5 0 ^fctflgfcJIBfcSaM- 4 <! b iz £ *) , hm^ 
«n 1 OfllfHett*E# 2 5 *IBt* 4 £ t 4 . 
[0114] (HS6^©2 ) *S6Bj<oHitOJ$B2 fc 

4. 3HMHEft*^»l^£R^4. 02 **) 

[oi 1 5] H2ic^rmse«iiif(c2 6u. «io 

-tfO*Bifc, mi^lM*»2, 1211/14 . ^2^ 
BS105. S52<7>mmflsJIl 0 6. 3fr»ra*EJI7. 

o*»s»Ji8ft:a»s*ifc«ifi*^rf s. 

0 2 fc^-ftit ffiEftffiffc 2 6 (i . 31 1 o JffiJB 1 0 3 £ 
IfLTUfcHj&fcfcVvt. 01 Otc^-ttfcfcOffi^ieft 
&tt3 1 bffitth. fitl8feft&#2 6ti. Eft 
14 OXKm 2 O^fflJI 1 0 5 LT g 2 OiSmftJl 
10 6>WllS*vCO4j6fc:feVvc, Hll^tHitW 



jbs i ?>fif 2 5 1 mm-tz . tpsieft&ft 2 
«fc, mm-7-vimmnmx-hh. *<o«l 02 

Sfi4fc<0-C*4. U^ot, BlfcRai/CKfcS 

a *fia*s 2 (^etvfMi i o 6 b §mm a t ^raic 

(&BLT^4£ Z0ym**«BtMztlS20>R 
WMbHJ&i. 

[0116] £<0«JliafltffiEttttft2 6(i. Sg2?>i8 
«M1 06^ «!*<7)ffifSlBft«*T*ffiffl§ilTV^ 
ZnS-2 0mo IXSiO^JftLfcaWtfcffiS't 

&izxm2 <?mm#m 1 o 6 1 igftje 4 1 ora-c^ t 

4IMI»«*|»±f-4fcftfciWt6*L4. SB2<D#SiJl 
1 0 5(iS i -N. A 1 — N, Z r-N. Ti-N, G 
e-NtL<liTa- N&ffMiUtot MtZtlb Sr^tf 

mtmm. s i cmnmm. ttzac am) x-m 

J£$it4. ft4V^i, ^2c7)*ffiJll 0 5«. XIESPG 
M^6aS?S<i47aR<0|)MlSIII*1«Wi^-CJfi4 1<0 
T$>-?-C«t<, m^Wfcti. Zr0 2 -Si0 2 -Cr 2 
0 8 a-&jRWR4fcUHf 0 2 -S i 0 2 -Cr 2 0 3 jg-g- 
*«f4T'^«S^T <kV%„ %mm<7)W-%te l-10nm 
X't>lZbtfmL<, 2~~1 nmX-fohZbtfZ.*)1t(- 

1 <mm.m2frhmms£X'<r>nmwcr)it 
mma x x/mm-mxt ix , mmzmizm 

[ 0 1 1 7 1 av^s m&<mto2<7>mESMjm2 6 
zw&tz>-m*wm$h. mmm®W26\^ ms. 
1 om?Mimf8.ztit:0Mizm 1 commwm 2 z&m 

■thJM (Ha) , EftJ14 SJSBW-4IS (IS 

b) , w,2^mm\ 0 5*jjat-f4is (xef ) . 

*2«BW#Ml0 6*jj»-f4ie (I8g) . ft© 
JRMIEJ|7$JiUW-4Ig (ISd) *JiVK»«8* 

JWW4IS (He) m&nmi. zt>iz%MH8 

<0*KSfc»«Ji9*»«-r4ie. JSitf^S-MRl 
OfcK0-&ib*4lS*«IW4ii:fcJ: l 3, «iS$^ 

4. iga, b, d. axx/eit. mtajmuzgrn 

LXWmLtzbt5 ] 0X'hhti>t>. ZZ X'litnWLWZ'-ti 

B&-T4. ut. iss^je® 1 <rmmm&fcv>w&\zte 

[ 0 1 1 8 ] JM f U. £ft«4 *»*Lfcftt«ttS 
it. ieftS4cO^Mi=g2tfO#ffiJll 0 5^^K-f4I 

STS>4. xgf fcfcivtfi, jsjaasasfejav^, x 

G e -C r S-^tfXVN- -y ^ U V?9- J r ~; V Srffl^X . 

kx-tfxb Krfxnm-stfxnm^x'nm- 1 , ^ 
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•J V^C iftlf , G e - C r - N ££OJtiBJe#Egff 

[0 1 19]»fc, Xgg£H5feLt. Sf?2W#fflll 

0 5O^ffl{;, ft2omHMl 0 6£j£R?&. IS 

gfcawctt, i$m%nmmi. wiurzns-2 

Omo 1%S iOjKiliXA-y^yy^-y^l- 

-e^tCj:'), ZnS-20mo 1 %S i 0 2 j&>£>j££l 
ISMHTUrfiL mmmm 1 CHS LTIBBJtfcJ: 
*2 6Sr#6. 

[0120] ( HMO^ 3 ) *%HJ^||iS<^JB 3 1 

ix, ^-f^m^xmrn^tmaxxm^^mmt 

[oi2i] 03 k^fflkwrnm at. msL\<n 
-uwmsiz. m i <Dim#m 1 o 2 . » 1 <r>mm 1 
03. E4M4. %2<mmms. rnxmsmi. 

sati8{cys-as«i o**»«§*ufe»jR**t4. 
11 3 iz*?mmmm# 2 1 a . m 2 <r>mm 1 0 5 s- 
WLTv^v^tfc^r. Hio(c^rsaw)flMgEii 

&tt3 lfcffi***. 4>fc, tt#f2li&#2 7(i. S8i 

1 fclEliff 4omc* 1 *>9!«ttJf 1 0 2 fcSI 1 <0#ffi 
11 OStfZnmKWiZtLX^h&liZtiKX* 111: 
*t»NW»BIB 1 ADHHEIIffiMc 25 1 m#tt . flHf 

aEawEft2 7t:*jv^Ttt, m2<7)mmt¥m6tf. mm 
mitmmz. mm-y-vimmmrnxbh. * 

ti. flts**fiu mizmkLxwRLtjm&i. 

Xf-tm.X'&liSLZh.&hnX'hh. LfctfoT, HIT'K 

s. 

[0122] C<Q^<Ofl|fgi&iigft 2 7tt» * 1 c9f8 
tttl 10 25:, a!*Ofll«IE«a*TflSfflSfirv^ 
ZnS-20mo 1 %S i 0,T»*LfcfllflKt:«3i- 
S. l£tf->T. mic7)#ffl«l 0 3(i, **>yiIL<0fE 

»t «t i ofsmwi 1 o 2 fcieisai4 toia-c^t 

m uzmmmm 2 nmsuum 2 6 mm 2 mm 
1 ostisic-e&i.. LKtfix. ztuz-ouxnmm 

[0123] gfcvc, £^^3aflmEftHtfe2 7 
^SJttS^^iiWS. fif$BfE££«fr2 7«:. so? 
l ^KrtaWWjSSiifciiit:^ 1 nffigfrm 102m 
K-filS(ISh) , ?gl<O#B5J110 3*J«BI** 



xg <xg i ) . leii/f 4 ^B£M-rsig (xgb ) . 
m2<r)wm&m6mmz>i.n (xgc) . ^nxn 

IES7£j£lgltl>XiI (Xgd) #J:(;KltJ|8£jftR 
•fSXg (Ige ) fcARKaatU S4>fcE»«8tf>« 

IA9£irti-£Xg£II^I>£ WkZtlh. 
ISb. c. d, tJitfeli. *ltOB»ll;:|IWUC 

[ 0 1 2 4 ] xgh a s mm 1 o^ffijcm 1 omsKA 

10 2£jaaW*IB-C**. *«>#WW*tfr;&83i. H 

ftoftn 2 vwwmizmm lx mm itzim etmm 
x-hh. ism, mi rnrnfon 1 o 2 nmizm 1 
oiwjii 0 3*m&thTMxhh. *<nmm3i 

xdiz. <miz& tx wmtrn^mm ix , tpsiaiii 

^*2 7^'#l>„ 

[0125] (HSfi<0«©4 ) *^B^Hife£7)^©4 1 

mmm&tiwzuzmmmmz. 04 

[ 0 1 2 6 ] 04 (C^tflHRIEilffif(c2 8(4, S(R 1 0 

4, t5£vmi0)imm2iz<wmzBf8.i. 

S««9T^S-«K1 10*qBl«BW#*2K«» 
#H« 1 0 3i3«fcy f m2<0#ffi« 1 0 5*WUOvfrH 

^(cfcv^TSi ot^tflaw)flr*ie»«*3 1 tm 

7ttix^%^&z&^xmiz*ii$f&<Qffimm 
®ft2 5tttmti. 

[0127] iO«*<0flHKe««*2 8(Ctt. r S- 
a«l 1 OfflOi^W— T3tl 2^'Alt§il. **1(CJ:9 

itthiz, ]/—ft'-j>zj:mm&x\ immiz 

»<"t* 1 8«3&«**. 04{C^-rffifgie^lSEi*:2 8lCfc 
V^T, IffttfAStSil&iig^S-ffiSl 1 0(4, 

mmammiainhzbtfx-zi. mmzi±. 

immzXtlli. lfcft#>4 0 5nmOflffi«OI/- 
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^ytumnmzm-t z . 2 5 g Boffi^iBH 
[0128] z<7)ffi&tm&mza^xt>. t&mxv 
mm-? >Ammmm?hh. mm-y-vimik 

m&tttihttmt. mk<mm uzmmixwtwi 
tika o-casa^ ^ti^tz-owxffimm^mmn^ 
mi. 

[0129] m&coiotz. z\cr>$mmmft28^ 
mw^u-VKx^mmL-t&Mzmix^z. 1 

tztfnX, mifcJ:t/m20i^frjl2fc«J:tX6^if§ 
(4. Mm . A = 4 0 5nmTASt#<0ifiLV^ 
J^ifcft.fu ffif8l»*2 8c7)|B^-7-^^S±<i 

tf 2 0 R c IOR a £ 5 h «t 3 (C|S 1 <n 

mmm 2 & «t vm 2 <nwmsm e corns n d * ■? h 
fflflr*a<i. 8-2. 5x-hhmm-y -yitwk 

tmife»l*JJ:W(l2<0BWfMI2tJj:V6i:^6* 
m<0OT^2tf>Ji$fcHSF*U<li3 0nm-.l 
OOnmTj)0s 4 9#f £ L < t4 5 0 n m~8 0 n mt 
bZZtmhtl. *fc, Sg2c7)lSm*JI6^$«. 
*?£L<{43nm~5 0nmT$>9, J: 9#4 L<ttl 

0 nm~3 0 nmXb&Z b tf'Phtz. 

[0 1 303 St£l 0 1(4, mKOtmiWXRlbR 

gwfrnasMg-e&s. s&n o ioksmkf* 
mf&t&wnmiztt, ]s-ymm<t:ibm\*iMtf 
%tfLZtix^xh^\ mftm£mfiLitzw&. mm<o 

mBltzffl&LxmWLtei. o I— Ifftl 2fcSSn 

mzhhW23*&M.mz?)w-zm2 3tmf. u- 

if*l 2*>^>jl^ffl!ltCj>l.ffi2 4§r^yKffltli?^. £ 

kio i\,za\^xyiv-'m23tyyYm2A<r>nMi 

it. 1 0nm~3 0nmT*>l.^t* J if^ L<. 15n 
m~2 5nnrC**£f:#J:9#*U\ ifc. 

1 0 1 0*mt UTti. XttO&ffl 1 <0fflR 1 Offflfc 
H ttf flfc ItfJ .1 b tfTZ h . £g 1 0 1 (4. 
ff*Kttl. 0~1. 2mmSSTJ)|.. SKI 01 

com Lv^wstt. mMco&m 1 <os« 1 co-e^j: o t 

**v\ £*Ui, SBWSi^fc:, ^S-««llOco 

w$j&*»v^ak, *si o i xmmmmb<m&t: 
coi 3i] ^s-»ri i oti, mRioimm.m 
cj:*ux. ^s-s&i i ocomzz>bz<i-hztiz 

£>. L£rt J oT, rS-SKl lOOWSli, 4 0/zm 
~1 1 0junrC**£fcjM(F4U*. ff*Ji9t^5- 



SKl 1 0Sr^*)^H$*>'5 0/xm~l 2 0/xm-C* 

[0 13 2] ^5-«Rl 1 0«ll W, 
*-K T^T^'J^l/?^. iJtUPMMA 

1 1 0*4. W—fftl 2AWHWft*f 4fc*>. 3fc¥W 

izim%.%®izm a asw ^ t co?$> s c t # 

[0133] Jg*J19(4, »^ifi»W»fl:C»UBT» 
tfit&ZtmtLW «*J19<01S§{45~1 
m:tiW4U>. «*19*^5-SK1 1 oo 
«tg5r*iafiii, 5 0/zm-l 2 O^mOif § J: 

aicMriM, ^s-mri iosr«n&-rsc:tt, 

[0 1 343 -eoflfi. USSR'S 1 fcR-<0flr9SrftL 

[01353 z<omBmmmm&cr>$mmizt5^x 

WRMbL. 3l2Ot81;tt«£ZnS-2 0mo 1%S 
iO,-C»JfiLT. ^2^m«^ltlB^«k^^ 

*-7-yft*3ft«SJii:U mi«l^«*flS:ZnS- 

20moi%sio 2 ktT.mi ^Bimitie^Ji 

[ 0 1 3 6 3 «WC. HSfiO^HI4c7)ffifgfei|^2 8 
<0Wtt*ft*»W6. fflfgfeiMft2 8(4, Xrtfll 
( ^;W-7*H2 3b7>m24) jWPjSSnfefflR 1 
0 1 (Wx(f. «S 1 . 1mm) SrjfcftgBKEfiU 

ski o i«aKrtaw»»jfis#ifc*iBfc:E«ji8«:jjaii 
f sis (ise ) . m2cr>mm&m6*&m&xu 

(Igc ) , IBHJ14 Sr^)a-ri»lS (iSb ) . 

vm<m i mm2ZimtiJM (isa) 

*U $^>ts »lwBW*12<o«ii|{cJ8««9*» 
«tsis. fcitxrs-sisi lo^iso^-frsi 

[0137] mmz. xnezmmix, *«ioi<o 

XrtabWPJfiSflfciBfc:. R»JI8fc«iW*. lie 
WLfekfeOTft*. lie, Igb, axx/x 

nazzomizmmt ise bfciya^nsst- 

*J0-C$)S. Hffi<7)»©li7)ttf8t^*k|5l«, 
»!BOflHHEII«*<0Wtfc:*JV^Tt. IScTffiffl-f 

>y^'J^^-y-xhkt4S^I»t,<0TJ>^Tcl:^. Cl 
<0»©OffiffiiE»l«*OSJt^tfcv^t4. #ISct) 

mwmtf. mmmmimmimm<r>m.imiz 
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i o 1 3 8 ] « i <r>mmm 2 fcjsiiLfca. mms 
1 otmm 2 & xm<m® ttzm. 1 0 1 * . 

«ttJI2c7)±£. »MHMkfflBIS*«iHrxtfy3- 
hffifciOiSffi-t*. ItttLfcg^gftttttllK:. ^ 

shhri 1 ozmz-tx. mM*y$-mti 1 

7§tf&. tt*JI9*. 50/zm~~l 2 O/zmOUSk 

[0139] m^h^xmmTLtimt. mm 
txtimtrnzmm-z. wmammmi* mm 
mm i ixmw tt: t a o x-h h . 
[0140] ( mmmm 5 > *x#omto^i 5 1 

[0141] 05 {z^mmmfo2 »r 1 0 
i(o-*coaffi^2tpgJi2 2. 4>raii6. tiiHf 

X 1 ffi?8JI 2 1 tfZcoMlzBtiZZti. $ /bt=SM 9 £ 
^LTy$-S«l 10j6«*lflHMl2 lfcWISfifc 
fiSlSTftS. J:OI¥L<«. ft2flNRJ|2 2tiU SJK1 
0 1 W-^r^iBtcm 2 OKWJI 2 0 . m 5 <omfMI 
19. ^20ieH*l 8. *3J:tfSfl4tf>fMftJll 7*5 

itfDJBfc»«stiT«i. *iauii 6«. m4commt¥ 

1811 1 Jfl30&roMi 1 5 , gll 

14, micnmmwme. m^te^s 13. fci^m 
fcv^Ti. u— «r*i2tt. ^s-aeHi loowaws, 

tt, 2ool^i*fc^-? f ixtlf8SrlB^T'#l.. Lfctf 

m**irtb. mmmib&mzktfx-zz. a 

#50 G BOflHREttffi^ #S i k W?Z 6 . 
[0 1 4 23 *l««l2HC*Jtt*IE«il*tt. ^5 

-fflsi lo^aaufcu— fMei2fcj:->Tff*><i 

5. »2flHIHi2 2t:*itt6IEIIS4tt, 
10. »HMM2 1tJj:^+BDfl6*aaLfcU- 
Ifftl 2tJ:-jTIOtS<t*. 
[0143] H5 (c^BS<0tlHRGIIttfic2 
T. ^5c0lSm*«l 9. flUaRVflcJIl 7, SS2?) 
RVfH 6 , tJ itftiS 1 <o»MHWi 2ti^r UMtft- 

7 i k * lw warn- 7 * 

mmmmmttitf. m 1 mm® 1 3 tmi <n 
imfc®2t<rm, %\<n%mm\ 3t%2<rmm&.® 



6b<?M. S520fEi§«l 8kSS4<0f8m#ll 7k<0 
Hh S2^feMm8k3&5Ol8mft«19k<D|gc0# 

[0144] m5comm#m 1 9 j: ai2«mttJi6 
Ritikis^ekwiUTB^jikL-ciati&fs. -e 

<Ofctf>, *5fc«ktf|S2^8W*Mil 9*$J:tf 6tt. 1 
. H2fcJ:tfm 1 (OEM 1 8fcJ:tf 

£«\ (Z r S i 0 4 ) 50 (Cr 2 0 3 ) jo (LaF 3 ) 30 
(mo l%) Tll§ftl>#^Sr£tWlT&£^ka { #£ 

ISWa. »4L<ti3nm~5OnmT$>0. «fc 0»4 
L<(il 0 nm~3 0 nmX'fo&, 
[ 0 1 4 5 ] *2flffiUl2 2J3iimiflWIMI2 1 IZ& 
\^X. U-U*Jtl2tt. *2£0ie^ll 8*3^1X^1^ 
taHl 3fciHW-41lt:. «4^mfH l 7fcJ:^ 
»108W#Mi2t:AitS*i4. *Ofc«>, iS4«J:^ 
mi^i»«^J117fc«J:^2ti. S.o^e«* 

^><OS«. mtli. (Zr0 2 ) 20 (S i 0 2 ) ,0 (Cr 
2 0 3 ) 10 (LaF 3 ) 30 (mo 1%) T*8fL*tffifc 

Ml 7*Jj:V2<0BMWi, »4t<li30nm~80n 
m-C£>£. 

[0 146] ;<oi3i:, 05iz^ c t3^frffi2«« 

»<ofn«E««#fc:*} v vc t, , leiiii^Miitfiat * 

*uar. frH2i«itot»fgieiis«*{cov^t,. 

nt-t&zkiz**), tchmz/ttztemmaw? 
Htm<?mm%mwizmm-$> ztizx*). mm*m 
frofsiiiSSSrPSL-c, ftmmmmmmtx 
mmitt&<iktfx'%z>. 

[01473 mcommtbmi 5«, 4>i8iii 6 km 
^rwi 1 4 k nrnzftst h . as 3 oi^mftjf 1 5 

ti. mHffW21<05tgia$&K«>S«flg2r^tS«J: 

5. awe. *v^ffl*f**^rf6ii:3Wff*u\ 4 
m3cr>im#mi smmtmmz. mote 

(ID*?. T i 0 2 ^««) t i o z %mut. m 

TiO 2 £5 0*^%klk-i-tmm > &&. 
T i OiiRWRtt. T i 0 2 Zm L<«8 0^%iiLh 
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4 9#2L<«9 0^%tLL#tf. TiO^ 
ttm&m-t&b. ®2. 7<D*#uJg#r$£:rt4Jf 
«t£ft4. ff!3<7>!$m#Jll 5c7)HIPil Onm~ 

3 0nnre*>4.rfc#i?£ U\ 

[0148] &SL10 114. HitO^®4<7)aSl 0 1 
i:|5l^t«0T*S„ Lfc^'oT. -I-IT^. *&10 

i mtmm^mm^B&i-h „ 

[0 14 9] !$2<0Rft/i2 0(4. IISfec7)J$110Kft 

n»«jBBiwia«fli4fcHaw>fc<o-c*4. Lfc#-> 

T. dTtt. JS2<7)£it«2 0i>4t/3S2<0fe»/ll 
8 tWt4P*ffl»jj£«B&-t4 . 

[0150] +isjjii6«. miffi&m2uzm&\s 

-<f%<nM&m.t. ft2fflffW2 2t:*Jtt4JS(USffiS 
fc *«&3Kfc:»Sr4 4 3 4 fcifc tc^tt £>ii4 . *fflM 

1 6 jctt, asfcfc ctsb i Diwi 2 1 nicxnjijw 
j«s*itv^. +iswi6ii. iiniimisttmmnA 

t&ZbffTZh. <f>l8Ull 614. »f3fcl 2##$s 

4 < 35 2 tt#8JS 2 2 fcgttt* J: 3 , IE#iB4rf 4 tt& 
A *HfcK*f LT ifHJ3T'& 4 <! *<a£ U 4>[g;i 1 6 
<9J?$(4. ««i/yX<olHO»NAi:U— fiMAl: 

AZ14. AZ = A/(2 (NA) M TjfittT'S*. A 
= 405nm, NA = 0. 8 5^, AZ = 0. 28/z 
mfc&4. d«7)ffl<7)±0. 3um(D^m^iM 

jSa«tf>eHfc:*4*i40>T k , <W3J116t4. 0. 8// 
mjy±<0JSS-C** Sfc. +ISW16<0 
»HffB*2 1^)»10iE»«13feJ:V»2 

mm22<?>m2mmmi sfflommtK nm^yx 
com%*i&%®wmzh&£oiz. yssmi 1 00 

HHOJP S ti 1 0 // m~4 0 jul mX'h 4 >T i: tfftt I 

[0151] trajgi 614. mizfotxmm&m. 
1. nmixmi&ix *\,\ mammm* m^ism 
mnzfmt&mt. xtmmthMbnimiffi. 

izlXZW 

[0 1 5 2] SU*>R»J114«;. RlrtSSmi 3C0 

m2tf?g 

m22&imm!£t&mzti. giffi«i2 lsast 
fcv— f#i 2tmm-?hcr)x\ mimm2m^ 
bixm^ftmmtt-r&<mtfh<) . i?£L<i4. 

4 5%kLL<03ftM££#'t4. SfSl^KSt 
»14t4. 8l2tf)£S«2 0fcit®LT. *«H*«3j: 
tf^? 3MRjeS*L & . SI 1 1 4 OftiKlR^S- 

<-f4£#>t. »l<0R»Jil4tt, IP$£if<LT. 

a*u\ jifmtca. si<*>R»«i4tt, $fau< 

(4. Agt*tr*4T. BW #5 nmBLhl 5 nmfitT 



fc&44ot::jgjft$;ft4. 

[0 1 53] mOiE&ll 3t>*fc. ft 1 AMU 21 
0>iSv>3lSKi**«ft-*-4fc*>fc:. ^2£7)|g^JI18i: 
Jt«2 LT . *WH»*J 4tf§UP»g£ft4 . $ 1 OE 
»fl 1314. #4L<{4. *0*ta«C*JW-4»8*i: 

znii&Mmzmhwmwm-A sxiajwsfir* 

4 a lc«jfiti . SI 1 o££l 1 3cofyp(4 

7 n mJjTF btlZb tfff* U\ $&1 OESJB 1 3 £ 

M&izx->xm%tm-?-?ffBi8.i}ti. jwkosh 

4 .1 . & WlzE&mvz 4 0 ISIiv 
4 .Ii:£5|ffiUt4 4 dfc. SflSix 
4 . SttWKfct. *MWffl£ffi*mT-J>4 G e T e - S 
b 2 Te 3 M^J:^j:Ge-Sb-Te. ttlttGe 
Te-Sb 2 Te 3 ^«^Ge<OH»S:SnTHSitfe 
Ge-Sn-Sb-Tet. SHODlfiUll 3*»*t 
U\ GeTe-B i 2 Te 3 ^W^4o 
^rGe-Bi-Te. tfz&Ge -B i -Tei^GeO 
— SB£SnTHJ&L*:Ge-Sn-B i-Te»l, 
Cli;i>-C#-?)„ ft*WU4. CTitf. GeTe : Sb 2 
Te 3 = 22: lt*SGe 2! Sb 2 Te !5 , ttzliGe 
19 Sn 3 Sb 2 Te 25 ^L<l^f)W. 

[0154] «*ii9{4. mt<ofm4amtm9kft 
m. mw^mmmummx-mm-h - 1 mt i 
v\ mm9<r>m2H5^i 5umxhhzbi)W±L 

[oi55] n-mmi 1 0(4. mmcommnys. 

-mi 1 OfcHSW) 4. Wot, <I^T 
Sr*fe{BX. 50/im~l 2 0//mC0Jf$fc^44dt 

jas-csiitf. ^s-asi 1 o^^-ts-ifct-c^ 

[0156] £<WB!B*>flRIK8«*fci3ViTtt, *1 

to^m^i 2 . m 2 commftm e.m4 mmm 1 
7. fc4tfm5<7)tMft;ii 9<5oa*>. io<7)p«f*:fl 
(OMmim-y-vfmmmmxb^xx^. *>4^ 

14. 2oXU3ooSW(WB* t . WHIi-7-yflSWMr 

mxh-ixx^. i^ffwmmimim-y -vim 
mtmmx-i>&i8r&izit. 1 1 lmRmmtf* 

Wb % 0 . 2oc7)K«f*:a* i Ktt- 7 7^««f41 
•CJ)4*&('{4. 1 1 2o<0|fiSJi*cpSi:^ 
4. Uc* J -oT. i^®^ffi#ia»^ciJV^T(4. 
fe^T-4^c7)^Bg^5riE<-f^fc* { T^4. 

•y immmmxfr *imm t mm t omznm 
izmtx. imig b mwf.m t <rm<mm®% * wot? 
4 tztboftm® *mix 4 v \ *««^ta. #ibji 

vftSteRtrfiJBi:-*-* ^ b tfX* 4 . 

[0 1 57] JiltfcfcWC. ie»J15:^-r4ffifS«£2 



(£3) J03-341241 (P200 3-IU4 1 



zttimmmmwi. znmmzmmztvf. m 
wpnLtzmm<rm&mte. «£tf2o*>flHBJi<o$^ 

[oi 5 8] *fc s mm* 3^tthmmmmz 

iiWCtt. 3o<9ffilOT«^-o£S£#J8<DtiN81 
flHIHik-rSikt^rit'C**. Z(r>£o!,z. 

itmmmti-zztizxnx, immbmmmt 

i o i 5 9 j *fc. 2v±<otmmirt-hftmm® 
mza^x. mm-7 ••/ttmrnmrnte. mmtm 
m.mk<Distz®.mi-hfmmt ixft&ixxw * 

i o 1 6 o i m»x. mfc<oBM5mmmmft2 9 

1 0 lfc*2<0R»JI2 OtJfflHtilS (isj ) . 

%5<r)®mm\ 9£j£i£-f£is <isio . 3i2<7> 

IEIiyil8£j£j£-fSIS (IS1 ) , tiiilf&Anm 
Sttll liffl&t&m (Ifim) feffifcltftU: 

a, «4coi^m»i 1 iwtm&wm 1 6 

ISfcHSfcU *ii*»4>4»IB«l6<0*ffltcl(t3O8WI 
ft« 1 5 £j£®S-f£lS (ISn ) , * 1 <0Rltfl 1 4 

zimthiM (iso> , ^2om^*S6*jsis-r 
sis (isp ) . m 1 mmm 1 3 fc«iw-*is 
(isq) s &*T/micr)mmm2Zjm?z>Tn 

(ISr) *«*K3tt» 9S10fflKttl2a 

0£&9^H^^tl>IS£JW^&^<!:KJ: , ), Htt3*i 
S>. 

[0161]iej-m(4, «2flHra2 2»«JS-f£ 

istras-rs. is j «, ski 0 1 ngmmfc 
is j a, mmnmis 1 oig e t rnkk: ltuks*. 

5. ISkSrHilUT, 8*2<ORSfJi2 0«Sffi 
fc, S&5<0l8«ttBl 9&JRHW4. !Sk(i. HMO 
#»lfll6cfcH«cl/ailtSft.*. IS1 

£*&l-c» %5<rmm$m\ 9<m&mz, w,2<n%m. 

m 1 8 fcjRlW* . IS 1 (i. HJSOJg® 1 OlSb fc 

mmizixmfoztii. &mz, xmrnzmmtx. is 

2 oesi 1 8 d*b(c . * 4 ofsmttJi 1 7 zimt 

S. ISmtt, HJt<^©10lSatHSfc:LTSI*fi 



[0162] IS j ~~mt,z£ 0^2tHOT2 2 fcJWSL 

fcasioi*. ^^'jy^gsa^jROiiJu + 
mi 1 6 s . +b« 1 6 n&vfrmx'mj&zti 

h. i-f. »40BW*Mll70«1Bfc:. £***fl:tt 

osa**** hraMwr 

[0 163] 4>rail 64T»*U:»K1 OlfcStf 

< v ^ u yrmmzmw lx . 1 6 oasta* 

1 ffill 2 1 SrJBrtW* . « 1 DMM 2 1 * J»ftt6I 

[0 1 64 3 Ignti. <PJBMl60mm*lrtlW 
fc, »3cr)^«#:Jil 5fr)«|ir4lST*6. ISn 

[0 1 6 53 iSoSrHJfetT, m3c7)|^«*« 

1 5«^fflfcm<oRtt*i4*«§rt*. isotfc 
vyff-yvbzm^x. Ar^saatw^ 

[0 1 663 »:(3s iSpSrHiSLT. flSlOKMI 1 
4A«1Blcff2«>imfMI6»|filN-ft. Ifipti, I 

[0 1 6 73 iSqSr^MLT, ^2 0^*^ 

6 comizm i oieiii 1 3 *jun-* . is q ten 

Ttt, SSSSjISS-ffifflL, <?Hi.tfGeTe-Sb 2 Te3 
M8t*SGe-Sb-Te, ^(fGeTe-Sb 
2 T e 3 ^»^<?5G e O-gPSr S n TS^ LfctffJT** 
Ge-Sn-Sb-Te, Ge-Bi-Te. Ge-S 
n-Bi-Te, Ge-Sb-Bi-Te, tiXt/Ge 
-Sn-Sb-B i - T e A^StR^ilS V>iVl^ 1 0 
WflWt-frtrX/t-y^yy^-yvhfefflV^T, Ar 

[01 683 »(c, ISrSrHJILT. mi^ie^Wl 
3 waffit^ 1 ^ISm*« 2 S-*BW & . IS r 14IS 
mkH«(cL,TltlS8#i*. C^idtc, lSn~rSr 
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[0 16 9] SSlffi$8iI2ia-e»j£UcS«10l£ 

- vmzi o m-t h . ttzmmmtmmz. 

i ozmtzitx. mm&yi-mmi 
i omfrt>mix®m®itzit. m^h^xm 

[0170] m^h-itxmmjuzmt. <mizm 

tX. m2ffli5l2 2fcJ:lXmiffil8Jl2 10»la 

<amz. %2ftm2 2iz^xnmi. y^-m. 
1 1 onmsbitxnmhK&mz, mi^m 
2iiz^xmmix±^\ mntxmzmm&mk 

mmmm i mm ixmm Ltikmx-bz. 
[0171] (mmmme ) *wn<n$m<mmb t 
ix. )/-vmm^xfimcDimti£ir¥i£.*mmt 
&mmmw<7)izt>\,zm<nm*WLm&. me t, -e 

[0172] 06 tc^tflH8K«HE*3 Ott. »R 1 0) 

-ncnmm^ m i 0bwm i o 2 . » i mmn 
3. iumm* m2cr>mm5. m2<r>mmmi o 

6 , ftftlKffliEfl 7 S fcj; tfRftNl 8 *» i OlilCJgfiitS 
*U SfeK«at«9T^S-fflK10*«R»18fc:*» 

wai. 3llfcJ:y r SS2<7)#ffl«3fcJ:tf5S\ gHtft 

u mizmmixmwitettmisxvijmxBis.zti 

[0173] i<0^!ScOffa!S^iK«ctt, 1 fcitX^ 
2<0i8«ft« 1 0 2*3«ty 10 6*, ftsomREtttt 
(*Tffiffl$itTV^ZnS-2 0mo 1 %S i0 2 TJ£ 
JSbfcWjRfcfflMi"*-*. CIO J: 5 we. 1Mb 

*-7y-fljHfl«HBWWi, »l*JJ:V»2«*liIJi3*J 
J:tf5fcb"CttJB?**. ^lfcitfS2cO#ffll3fe 

2amM2£Jtf60t*U:n&T%«. Ur* , -» 

tfW2*WHHII3*»J:tf50!>*8(i, Gltffi£1£iE(c|* 
gfc-S-i&VUptC. 1-1 OnmT»6ik36«ff4U 
<. tt2~7nmT**£fc0 I J:'JJGF*bH. BHfcft- 
7vftft*HSJITft4*ffi»i» fi!5R<7)G e ££tfg 
flSM»6lSMI«Jii:il3ttLT. «S3*h*WC* 

[ 0 1 7 4 ] tfcvc, lttta^60ffifia&HKftc3 0 



1 <WKrt»MB*$iifci8fc» 1 1 0 2 *& 
•WIS (Igh) » Hl««HiWi3t*Kt4ie 

(IBs) . imm4t:fmthTn (ism . s?2 

<0#®f 5£fi£B|-tl>I8 (18 1 ) . §S2?)I8mftJI 
1 0 656rJjMW4lS (Igg) . ^©lR«jE«7 5rBg 
mtlJM (I8d) fcJ:tfJjat*8*JSBW-&Ig 
(iSe) SrH&HiiU 3fcfcKtf«8*>fiiifci8* 
«9*»jaW4I«, ajttWS-WKlOtBOafc 

•CifeOs X8g»4iatOJBB2t:reiLT»WLfci:*J 
9?*>9. XSh(4lllfc^«B3tcREiLTK^tfci: 

[0175] issti. m i osrattv i o 2<n$mz 
m«JBM3 Maw-ware**, iisu, uss 

i Em 4 amen 2 ^ffl« 5 1 #mt& ist* 
*. isttt. uss^jBKoisck^atrLriufe 

[ o 1 7 6 3 jy±. 0 i H2 6 $t#hs tt , *mm 
mmm#<onimBkLx. 

z\tit>mmizmmzti%\>\ *mnmmmm 
a. mm-y>ymmi®mz. ffimoiiki 
x. mKmmmkmt&zoizmf&miza^ 

X. G*wm*b 0 3S. SP*>. »R±fc 

6 3 0~6 8 0nm<?5l/— tf3tt*ieHB±-fl>DVD- 
RAM^Jtt±DVD-R, t^«*ft4 0 0~4 50n 
mOW-if 3KT-teiiS4-f * 7<^*3tT 4 7> ^ tfT* -> 
XX^\ 

[0177] (hm<7)»©7 ) ^m^mMimmi t 
ix. m^m^tu^-immxm^mmxim 

[0178] 08«» SM2 0 1 cO«iB{C. TSPmi§2 
0 2, EH$2 0 3*J it^±OTW2 04*^<7)l«(^ 
tfLZtUz**:V 207Xhh. p«y2 0 7OEII»2 
0 3(i. ntt«<0lSli«2 0 5fect^ie^l 2 0 5 £JR 
0 EBtrmWI 2 0 6 Sr*t»«jR**T 6 . $fe(c0 1 ~ 
E6S:#BSLTil^BSL^3tffifSlefli^i*i:^ia=5: , ), i 
<0»®c7)^^U 2 0 7fcfc^T«» EflM2 0 5fc«tlf 
mm*Ji2 0 6«, [s]-ffi±^^$ix. *n4>{«MI 

I2 0 6{ikt,fc. ^^U2 0 7{cfcv^Tti. S«2 0 
1 , TSBfcJ:tf±a5tt©2 0 2fc«l:t/2 0 4 S-£tf«! 
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[ 0 1 7 9 ] S«2 0 1 i LT, ftttWfctt, S i ffiK 
*fcttsKU*-jK*-h»K. Si 
O^feilXA 1 2 0 3 a«&fc'<7)ffeMHtffl££. 
201kLTttfflT*4. Ta5«S2 0 2fcJ:^±gB« 
©2 0 414. aS=flriWtmTWJftS*l4. TS5«S2 
0 2*JiVJJ|5«S2 0 4tt, Witf, Au.Ag, P 
t.Al.Tl. W&XTSC rjrWtifl^^ii 

[0180] I2HSSS2 0 3 5r«^*IBII« 2 0 5 (4, 

tm*»fe* o . fflSHt*fc m-t i 1 1> t# i. . em 

2 0 514. m^Wx^;^_^Epjirf-S-i:^J;oT4 

SWW-**m"C»Jft8*i*. EM2 0 5cotffifc LT 
li. flUtif, Ge-Sb-Te, Ge-Sn-Sb-T 
e. Ge-Bi-Te, Ge-Sn-Bi-Te, Ge 
-Sb-B i -TefcitfGe-Sn-Sb-B i -T 
e^WMMSft. iiJSftWttt, GeTe-Sb 
2 Te 3 ^X(iGeTe-B i 2 Te 3 ^Wf4* 5 ffiffl^il 

[0181] imm o 3 2 0 6 

(4. ±SB«ffi2 0 4fcit/r^«@2 0 2kamzW£ 
SrEPJot* dttciioT. tem 2 0 5 KBSiifcmatf 
ffiB*l3»f S ifcfclSjLU fEIJW 205 



J120614. KJR»i:fW-*£i:i?**. mfrJI2 

o 6(4. mm- y yimmmmvh o . mmt 

tt. JJK(1> . (2) , (3) . (4) ifett 
(5) V**tllWFl*'kttm?*>h. IWt»-7vft 

HSJM»«>iRPiWUft Lfc < v k . # fct«=l»<£l» 

[0182] iWiy 2 0 7tCOIrVCtt, €B^)Hlt 
WfctJV vc . ZafffiUmk tit? feJcKWi . 
[0183] 

5. 

[0184] ( urn i ) *%BBoffl$gi»*c7)iSjit 

y-yh^&ft&£ (8S1W4. 
h*-#-* 5 &fcfc^LTV^fflj£) *0^«f»S 

KBfcJDWBU:. 
[0185] XmiX-lt. ±IE* (50) 
( Z r S i 0 4 ) 40 (C r 2 0 3 ) 30 ( L a F 3 ) 30 (mo 
l%) T&f§3fiJ&&^S*Ufc. XKvWyyf-V 

■y K^WHJS**. {t-GWHte (mol%) X'^Kh 
sfc ( 5 0 ) -m&< , #tcS<?)«i|^ X^Zix 
«(30) fc LTftfefufc. *tl (c* 

[0186] 

[an 



(ZrSiO ^(CrjOaXaaFB),^ (mol% ) 

<-ft*jiA <jk*%» 




(ZrSiO^ttCCrjO^aoCLaF^ao 

( =»Zr 7e Crn 6 Si 7a O « jLa^j 9 F 17fl ) 


ZrrfiCr^iTcOttLaeFje 



[ o 1 8 7 ] * i t^-ri 5 (c. ^«fffl«{4«i»ffl«t 
aa»L*»-jfc. fe. * ( 5 o > K4 onte 

tftfrfflfiS) (4, H*(cJ:9*to6*i*7cJIMlJft (W*>. 
[0188] (KK2 ) *%HJ<7)ffl$Sie^{*<0g{itt 

y-yvvmrnLk. zwf—y'-vhzm^xB&it; 
mm-y Hmmmmcomm.kmm . is© 

134 ")«BUfc. fttkWKitt, ±12^ (50) KfflS-T 
I., ( Z r S i 0 4 ) 30 (C r 2 0 3 ) 50 ( La F 3 ) 
20 (mo 1%) X-mmLifi^rsWzxnyjf^yy 
?-yvh (IglOOmni, fJ6mnt) S-^KSS 



(IP*,. XAV^ijyy'gi) fcffiOMlt. 0. 13P 

x. 5 o owwv-w^-y? yy/tfc. ^OXyN' 

•y^'jy^c4 0. S ia«±tC5 0 0nm<7)if$£7)K 
ft*- 7 -y ft*^fi®**^S . ^^Kftfe- 7 

4Mff»S«>, ft^ftWW^ (mol%) T^S^I,^ 

(5) -c(4&<, *7E3iw«n^ (11^%) -e^^nsje 

(3) kLxmtitc. ^«ftt***2(C*t. $<^» 

[0189] 
[^2] 
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(^SiO^CraO^CLaFaW,, (mol%) 


ZrRCr s Si T O tr La^ w 


(2rSiO ^(CrsO^aoCLaF^a, 

< =»Zr s 9 Cr 196 Si s 9 0 &sl La 3 B F llfl ) 


ZrajCrjoSieOajLaaaFii.* 



[0190] ft 2 t^-tJ; 3 fc. Hofl-Sffflj»4. 

( 5 o > ic j: oaiesin.^^*-/ ? y h * 

*8a»fti«a:-RU itztf^x. * (so) fc«t 

[019 1] i»lfcJ:tf2fcffl«<raBI«i, »GMA> 

SflS . ffi<7)X^-y ? 'J >7?-y y h C-PV VT fcftfc 

it. xrty?v>rf-y>y hnmf&z&fom. (mo 
i%) -cfw. zjivfvyrf-yvht&Mi 

(mo 1%) ttRtfcttfcafrLTISLiifrVii:**. 

^^-ft^ft^iij-g- (mo i %) twmiets. 

-CfotUi&fc&focoWfe (mo 1%) fc*-?vvt. Xtl 

•y *y vy?-?>v vaxtfrnim-y vmmm 
coimm ( s^f % ) mmznm-tz z t #-e# * -c 

[0192] ( mm i ) mm i T'«, *mte%& 

Efcfc ^xmrnttzmm^mm i tfts-rsa i t^-t 

flfflHSftfEtt 2 5 , » 1 <Of8S#l 2 fc J: vn 

2 commm 6 * . i tz 1 4 aso-f 

2feJ:l«B20»W*16ttRIttm-C»jRLfc. £1 

■HfctHvcti, SJ*a&Btf>fc*>fc:, 

#f fc LT . 0 1 fc* Lfc4MtlSK*i: [SI C#gg#9£ 

[0193] miltLX. a?£56nm, 

mmtiXifyy^mm^'t^mw o. 6i5x/m<o 

SfiTOsWiIlKilf fc WRtt fcflfc , 1 2 0 m m . 



if§0. 6mmOPBBtfDjKU^-#*-MI«*iWIL 
it. 

[0 194]ffi£l±fc. HSl 50nmcomiOl^m 
«I2, JP3 9nm«)GttV4, 93 5 0 n m<0352<7) 
J¥£4 0nm<9#i&iR*j§iE/l7. fciVJS 
£8 0nmc7)g:SfJl8£» lOWM^y^ijy^t 

[0195] mi^ismwi 2tm2?)i$mwf 6£« 

Jfrf •Sttfii: LT. T i 0 2 WyTlVl - 1), Zr 
o 2 {^rvT)V\-2) . Hf0 2 (Hfy7";H-3) , 
v 2 o 6 (U-5/77H-4) , Nb 2 o 5 (-fryrr/n- 
5) . Ta 2 0 5 (-fyr/H-6) s Cr 2 0 3 (t>^r 
;H-7) , Mo0 3 (-»fy7°/H-8) , W0 3 (Vry 
7)11-9) s Si0 2 (t^H-lO) , ZnO 

(ifyT'/n-i 1) . zns {^ynvi-12) . 

LaF 3 Wy~T)V\-\3 ),Te0 2 (if^^H- 
1 4 ) Srffl^fc. 

[0196] ]Rl«>R<fMI2«J:tflll2omifM6 
9*)yy9-¥vY (ilglOOmm, f§6mm) Sr 

m^mzjR 0 wtr . e* o . 1 3 p a izxnmfcx 
^•v?vy?zmmit:. myrMza^xwrnv 
tz. w >y 9 y yntww-ts xvmm&tfum 3 

[0197] ieilil4 ^^-TSIg^feV^TW, Ge 
T e - S b 2 T e 3 ST 7C^ffl«£7) G e 5: S n -CS 
$L£G e - S n - S b -Te|ffi*>«SXA'.y ? 
Vy?9—V*fY (IglOOmm, 9^6 mm) 

mmizjR 0 wrc. ea^^y ^ y y^*wtLfc. 

>N'7-(il OOWi: tfe. XA , 7?ijy/t < Ar#X 
(97%) tN 2 ^ (3%) tcO?g^x2:#AL 
tz. A'*-/ mwEJMO . 13Pai:L-t. EH* 
a^ti. Ge 27 Sn 8 Sb 12 Te 63 (H^%) T?>o 

[0198] 3t©JR»iEl7 SlgtCfcV^T 

WGeMCrj, (S^%) Tft4tffl36»<alS6 
AKv9»y?9—y-v\> (ItglOOmm. Jf§6m 

m) ^saaaataRowtT. ffiu^/fvynn 
mitz. ^'v-tisoowtLTt. x/t'y^yy/*, 

Ar^'XSr^AL^. ^N"-y ?V$<r>E.MmO . 4Pa 

[0199] mmazBfSL-t&xmzii^xte. a s 
- Pd-cu^^sx^'y ^ y yyf-yv b 

(itglOOmm. f$6mm) ^OiBMIWR'JWt 
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•c. m%iW'v?v>7'£mmuz. A<7-y:2oow 

bit:. XAV^ijy/pf. Ar^xJiAU. 
■y?l$<7)fiE:W3ftO. 4PakLt. 

[02003 s it:&. mtmmmmm 
ZEmmstizmniit:. MfliL?t^hji«-ft:tt^ii^ 

±fc, S&l 20mm, H£0. 6mm^'M-^ 

&fgi o<o«i*»fe««»*agitUTaiii*«fl:s-frfc. 

iftfcJ:'). «ftLfc«Jli*»fejR6«at«9S:3 0xim 

ix mm 8 <o_b(cfts o . 
[0201] ?i-mg.iozm£h-£?zm, mm 
i onmco^m^u-^mmixmatLm^mmi 

fc. «WW£OIfct3VvCtt. ffi?SieiSi«*2 5<0¥S2 
2-6 0 mm?)iGfflogi#SSrt£{4«-r£tM4 

KJ: 0 . «8«l* 2 5<0fl**%7 Lfc. 
[0202] ttlWyr/Pk LT, HI 0 
ff#fBii&#3 1 fcft*U:. Jtl5^y7-;Utt>v>T. 

m i otiftttJi i o 2 j: t>'m 2 onco* 1 0 6 u . 

(ZnS) 80 (S i 0 2 ) !0 tMU. *7t, HIO 

jmm 1 0 3&i:v%,2<7)ftmm 1 0 5 a, f-n-fiiG 

[0203] HlC9fBm#JIl 02te, (ZnS) 
80 (S iO t ) lo^rti^-y^Uy^-y-yh 

(18100mm, Jf$6mm) ff^jO. 

1 3Pa|CT. **3fc^&tt£SyflbTi^ifc*A-y 
?VyyzmmiXB&ltz. S2O8!tt*«10 6t> 

[ 0 2 0 4 ] 9K 1 1 0 3 ilfitc Jsv* 

Tti. Ge 90 Cr„ (H7%) <!0ffijSSr#rS««*^ 
lSL&Z>*v?Vy??—5r'vh (ttglOOmm, J¥$ 
6mm) tJ<UB»fcaROttttTs ttl ■ 33Pa<7)5 
afcTJSJSfcX^* U ^fcSOtLfc. '<7-tt3 0 
OWiLfc. Sffl&tfXiLT. Ar#X (6 0%) t 
N 2 #X (4 0%) fcOS^tfXS-iiAU:. COlS 
ft. * U N*^ 

XA*-/^§<TjtGefe«ktfCrtRiSL-CGe-Cr- 
Nol^m^lf-fflll 0 3 b IXB^tUz. 3S2co 

%mmio5{>z.tibnmzLxB$x.tz. 
[0205] m.umsmin xvmmsit. mm 
mm 5<^%mmm mxvmms t mmuz 1 
xm.it:. mm9coBfci3£im-mii ocoas 
<o$biti>. mmmmm5xmit:^mbm<o 
nmxnmit:. 

[0206] mzmmmj&ftcDwm^miz^xmw 
o-c-c-ffl*tss8 oxcoaasstf {= 1 0 o^ra&gL 



mes«4 1 as 1 comnfam 2 co^ma x v&mt a t 
m 2 omntkm e mmw* < 1 1 -nxmrn'm. 
ixw^b'dfr*. mmkmzmixmxm* 
t:. %t&<7)ztxt,ib&f)\ amnmwyyMt&B- 
zwmm-t&bwmzti. mt&tttvvTMt® 
m&zghbmmzti&. 

[ 0 2 0 7 ] mamam 2 5 co&. $ ii im s sus^ 

[0208] fl«li&#2 5 fcffi*R£iE8-rSfc*> 

fc. v-vm2*mh¥mw\/-<rmit:m^ 

v H t . U—fJfcl 2 »flraKtt««>c2 5<0fB^14± 
WCtt. M6 6 0nm^iftl/- ffcHSPfaO. 6 

conmuyxz&mi. a. 7GB®mmcoim%fi 
-ot:. mtmmk2 5imKZitmm&te8. 2m 

[0209] 41*. l»Oigtia»^«^*IBW)«g* 
#*8W>6fcftfc» tT-^V- ( Pp ) 
W7- (Pb) *JJlT<?)¥JaTBteUfc. ±IE<7)^X 
fA?:fflUt, U-1f3fcl2£. g/lv-l/'OWt- 
^/s*7- (mW) tfiyN°7-K;l/0/NMTXy^7- 

(mW) fc<O0T^7-^iHL^A>ffl«iaS«ft2 5 
fcrtlWTIfatLT. V-^^0. 4 2/zm (3T)~ 

1. 96um ( 14T) <r)7yyj±fE^Z (//W-T'ie 

o ) mmAnm-ofji-ymiz i omian 

Jt. y^ tx^7-$— soffi^H^L, tr-^y<?v- 
st, v-?w-*&*izimnZitx. jyy&m^ 

<nWJ y 1 3 %K^ L/C fc %9)\Z-9iV7—<n 
1 . 3fg£7)yN°7-5r<StPp 1 bW>t:. WiZ. 

^^M^mz-o^xwj^ trnzmmi. yyy 
>r rxA7-co±nfflfc itmB«<vpiM* p b izm. 

felt:. ZIX. >U rxv^7-^Pbt@ISL. t- 

i/y^-^a^^t^-^Tt^ie^^mcov^-c^^-y 

^ffi^SSSL. t-^^-*tfe*t«!niS-«, yy 
^tW%^' -y ^ tt*< 1 3 % (31 1 tz b § <0 e_ ? 
)V?-ay\. 3 fgc^y w-JPp £f&g Uw . CicoJ: 3 
\z IXWS. It: P p fc<tt/P bco^Tid^ Lfc%£. 
Witf 1 0@»0jELIB«I^V^, 8-9%<VF%^* 
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[02 1 o] mmimn. xmMT-nwj-v? 

k P b kTU-lfftfc^-^L&tffeflNH^** 
2 5t|fllttTBIBtLT, v-^fiO. 42jum(3T) 
-1. 9 6}±m (1AT) <r>=y>yj»mm: (7)V-7 

«i. »03BLHIft36 I l, 2, 3. 5. 10, 10 0. 
2 0 0fcJ:t/5 0 0|HlT$>6k£K3l!l5gU tftOiEUil 
ft#l 0 0 0~~ 1 0 0 0 OBOBHTti 1 0 0 OQIfetC 
$9>IL[£lito { 2 0 0 0 0-1 00000 ®<0 



&B?ti 1 0 0 0 OEHWSBgLfc. WJ-y m#l 

£>*i&*§^;:«. ^0jILI11S«1 077lH]Ja±r$>l.i 

v^ns^fcli. I* 9 £ 1 TJHItLfCS) l> Z 

[02 113 
[H33 



»^ 












MUfiLStt 


Pp 

(mW) 


(W) 




Ar 


o 2 


1-1 


Ti0 2 


500 


100 


0 


*y 


10000 


15.5 


1-2 


2r0 2 


500 


100 


0 


*y 


ioooooja± 


13.0 


1-3 


HfQ 2 


500 


100 


0 


*y 


ioooooia± 


13.0 


1-4 


v 2 o 5 


500 


100 


0 


*y 




*E 


1-5 


Nb 2 o B 


500 


100 


0 


*y 


10000 


13.5 


1-6 


Ta,0 5 


500 


100 


0 


*y 


10000 


13.5 


1-7 


CrA 


500 


100 


0 


mt 


10000 


15.5 


1-6 


MoO a 


500 


100 


0 


*y 






1-9 


wo 3 


500 


100 


0 


*y 






1-10 


Si0 3 


1000 


97 


3 


*y 


1 00000 w± 


13.0 


1-11 


ZnO 


400 


100 


0 


*L 


100 


14.5 


1-12 


ZnS 


400 


100 


0 


*L 


1000 


12.0 


1-13 


LaFj 


400 


100 


0 


MIL 


1000 


13.0 


1-14 


Te0 2 


200 


97 


3 


*y 




*m 




(ZnSWSiOJa, 


400 


97 


3 




100000 ju± 


11.0 



[02 1 23 *3fc^-tJ:3(c. -tyr;H-4. 1- 
8. 1-9, l-14tt, #*«i*»HJtTft->fc. ft 

8HTVVfc. V 2 0 5x Mo0 3 , W0 3 . TeO 

Sftittlfi. *JJ:tXfi«F*E«aSK(PpSl4mW) 
[0 2 1 33 z<ozbfrt>. *rv?)V\ - 1 1 - 1 

t&mrnfcm&Btiit&ntzmLx^^z tm»h 

fc. Lfrt** 1 *, #H&0?cD&&a>^ C r! 0 3> Z 



nO, ZnS*»J:VLaF8*»4>J«4St«fWi(4iEai 
t<0«WfttaWC&*£fc, &£>WCTi0 2 , Zr 
0 2 » Hf0 2> Nb 2 0 5 . Taj0 5l Cr 2 0 3 fc«kt/S 

i o 2 *^fig2.^m*«srwrsffi?8ie^mi^0)i 

t, Cr 2 0 3 , ZnO. ZnSfcitfLa 

F 3 *^S^$ilSlliLhf)-ft:-&%t. Ti0 2 . ZrO 
2 , HfOj. Nb 2 O s , Ta,0 5 , Cr 2 0 3 fcJ:tfSi 

Otfrt>minztih iy±<Mt&fatzm-£-tizkiz 
[0214J (mm2) mm2x-\,i. &mm& 

USSWllTffifflL^ttfi*^. El^aftfftttcSti 
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WMtmsLUz. nmtii* mmi tmmiz. mi 
iz*tffimm®ft 2 5 tea wt , as 1 emwtm 2 & 

t. micoimm2bm2(?)mmm6it. minm 
vmiauz. 

[0215] *sot«Ki>ivvc . &v>7Mi, m 1 fc 
<t x/m 2 cotmftmm 4 t>fs.&&zm^ 
x . mmm 1 1 ibh*. n 1 Ks<tffif^e»«* 2 5 1 n 
tttf&zirtzxoizmitz. mmikix. mm 



izixm&uz. &i ?>mm#m 2 a xvm 2 commft 
men. ziiztiMAizvktttm^tfL&wvfvy 

yfi-y-sh (IglOOmm, Jf£6mm) 

X. 0. 1 3Pa<7)1±J]TXl£f3l%.X'i-y?V>?Zm 

[0216] 'ftktltz&yyTMZ-O^X . ISm/lO 

[0217] 
[£4] 





»1 (DRCttM J5 Jtfff2<DB«tM 


ttttM 






if! fit 

Vim. 




C 7A 7 
pn 

( m u/) 
\mw/ 


(W) 




Ar 


0 2 


2-1 


(TiOJ^CrjOJs, 


500 


100 


0 


ML 


50000 


15.5 


2-2 


(TiOJJZnO)* 


400 


100 


0 


ML 


100 


15.0 


2-3 


(TiOO-fZnS).,, 


400 


100 


0 




1000 


13.8 


2-4 


(TiOJ^LaF^ 


400 


100 


0 


ML 


30000 


13.3 


2-5 


{ZrOJ^CrjOJa 


500 


100 


0 


ML 


100000 


14.3 


2^6 


(ZrO^nO)* 


400 


100 


0 


*L 


1000 


13.7 


2-7 


(ZrOJsofZnS)* 


400 


100 


0 


*L 


1000 


12.5 


2-8 


(ZrO^LaFJ^ 


400 


100 


0 


*L 


50000 


12.0 


2-9 


(HfQJ^CfAJoo 


500 


100 


0 


*L 


100000 


14.3 


2-10 


(HfC^UZnO^ 


400 


100 


0 


ML 


1000 


13.8 


2-11 


{HfO^ZnS^ 


400 


100 


0 


ML 


1000 


12.5 


2-12 


(HfO^LaF^ 


400 


100 


0 


*L 


50000 


12.0 


2-13 




500 


100 


0 


XL 


10000 


14.5 


2-14 


(Nt^O^ZnO)* 


400 


100 


0 


ML 


100 


14.0 


2-15 


(NbAWZnS)*, 


400 


100 


0 


ML 


1000 


13.3 


2-16 


(Nb^OJ^LaFJ* 


400 


100 


0 


ML 


10000 


12.3 


2-17 


(TaA^CrA)* 


500 


100 


0 


ML 


10000 


14.5 


2-18 


(Ta^O^ZnO)* 


400 


100 


0 


ML 


100 


14.0 


2-19 


(T^OJ^nS)* 


400 


100 


0 


XL 


1000 


12.8 


2-20 


(T^O^LaFJa 


400 


100 


0 


ML 


10000 


12.3 


2-21 


(Cr.OJsoCZnOw 


400 


100 


0 


ML 


100 


15.0 


2-22 


(Cr 2 03)5o(ZnS) M 


400 


100 


0 


ML 


1000 


13.8 


2-23 


(CraQJ^LaFJao 


400 


100 


0 


ML 


10000 


13.2 


2-24 


(SiO^soCCr^so 


500 


100 


0 


ML 


100000 


14.3 


2-25 


(SiO^soCZnOso 


400 


100 


0 


ML 


100 


13.8 


2-26 


(SiO^soCZnSJs, 


400 


100 


0 


ML 


1000 


12.5 


2-27 


(SiO^LaF,)* 


400 


100 


0 


ML 


80000 


12.0 




(ZnSUSiQ.J, 
(ft****) 


400 


97 


3 


ML 


100000 

a± 


11.0 



[02 18] ^4£S^-J:o£. *rvr)\/2-\frh2 

-2i tx. ±xmm^m.^rr. m&mmzti 

tz. itz. CrjOaSrii^L^W^fflV^^y^Wi 
ftff**9£L»#tt;Mttt**U;. Cr 2 0 3 
£Zr0 2 , Hf0 2 , S i O t fc«^Lfc«««:*e«U 

izvynvxte. 1 Q7j®<r>mmLm&m&x* 



pp<i4mwcs>o. m%2mm&&7PUz. 
zno&xvznszMsuzttnzm^tziry 

ztit><rMMM>. m'MLm&i&mzmi<% 
tttwnmm* w*. Tio 2> zro 2 .Hf 

0 2 . Nb 2 0 5l Ta 2 0 5 . C r 2 0 3 £fcfciS i OjlCig 



(80) )03-34 1 24 1 (P2003-=Jt2S 



h. 

[02 19] $4>{C. «4J:»J. LaFjkSH^k* 

[02203 ( HJSWI 3 ) gygffl 3 -CU , Jltf&f Si*® 

JittWWi, mm 1 k H«(Cs 0 1 t:*^flHBE«HE 
*2 5fctJWC, *l<0SmWi2fcJ:V»2<0K«* 
1 6 tf> 2 ft#8ftttttTflMt L/C 2 4 V 

B2fc!B2<0Si«Wi6tt. Ht*m-C»J«Ufc. 



[0221 ] *fSSSW(ciiVvC. &t>?Mi.. m 1 tJ 
J: t^fs 2omfM0'$ 5 lc«ttm^6Jft«A«ltV) 

x . mmm 1 k m. 0 1 t*-r«fi@es«* 2 5 k n 

lTflfflLfc^kHfciOfcttJBU:. EMM. * 
QUKttlEl 7 fci tfRSt« 8«»*t4. HSfeffl 1 k 
fcl/CWfcU:. HlOR«(Ml2«J:t^ll2<0Bm« 
fl6U. ZtiZtuS. 5 tzsOfffitip &j£& x>t v ? 'J v 
79—y<* V (IglOOmm. f$6mm) fcjflo 
T,0. 1 3Pa<0E#TTftJa&*A-.y?yy^£H 

[0222] ft6*ifc#1f}':r/MC0VYt . S!CWB<0 

fMB*J£t± . jfefcftfJ Lfc k t$ 0 T* & . 
[0223] 
[SS5 3 





■iMWIttJifektf 






Hit 


tty&LEIft 


Pp 

(mW) 


3-1 




*L 


40000 


12.6 


3-2 




*L 


40000 


12.4 


3-3 




*L 


20000 


12.3 


3^ 


(ZrO^GdF^ 


*L 


20000 


12.5 


3-5 


(ZrO^DyFJso 


*u 


20000 


12.2 


3-6 


(ZrO^HoFJ*, 


mL 


20000 


12.7 


3-7 




*L 


10000 


128 


3-6 


(ZrO 2 ) a0 {YbFj M 


*L 


10000 


12.5 


3-9 


{HfCy^CeFjJto 


ML 


40000 


12.4 


3-10 


(HfO^PrfJ^ 


mt 


40000 


12.5 


3-11 




ml 


20000 


12.6 I 


3-12 


(HfO^^GdFJgo 


mL 


20000 


12.3 


3-13 




mL 


20000 


12.4 


3-14 


(HfOJ^HoF^ 


mL 


20000 


12.5 


3-15 


(HfO^Erf^ 


mL 


10000 


12.6 


3-16 


(HfO^fYbFJ* 


mL 


10000 


12.4 


3-17 


(SSOJ^CeFJ* 


mL 


70000 


12.3 


3-18 


(SiOJ^PrFJ^ 


mL 


70000 


12.2 


3-19 


(SiOJ^NdF^ 


mL 


50000 


12.6 


3-20 


(SiO^GdFJ* 


mL 


50000 


12.4 


3-21 


(SiO 2 ) 50 (DyF 3 3 5e 


mL 


50000 


12.3 


3-22 


(SiOJafHoFjJjp 


mL 


5OOO0 


12.3 


3-23 


(SiOJ^ErFJao 


mL 


40000 


12.5 


3-24 


(SiO^fYbFj,, 


mL 


40000 


12.3 




(ZnSWSiOJa, 


mL 


iooooo ia± 


11.0 



[0 2 24 3 *5fc^rf J:d(C. 1rV7fr3- 1*>*>3 

-24 rc, ±xmm i mnti'. aafttawe*-* 



fc , P P < 1 4 mWt* 0 . f T'J> -> * . 

■ct. fBiaaflainctiisikSftsttiE^afltLft*; 
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[0225] UMfry7frb. *rv?)V3~\frt>3- 

2 4 £jt«rr4 fc % HfflyyrMz&^xte 1 07? nu 
±.<m omiismtm&zix&kbhiz. p p =i im 

Z 1 4 t . 1 0 77HItLhm 0 £ LHHSctfUS! 

$*i4C:fca*34U\ <£.it\ Jt«-f^7VMBP*>, 

[0226] (H«4) ^JtM4Tt±, Zr0 2 -L 

uss^st 3 tcffl § 0 3 iz^ktm&im&ik n\z 

#J£#JI$TSttf4-m£L*: 788<Wy7Vl,£ftg!L 
fc. JiTF. ffffiie^ft2 7c7)f^^&|JtB3fl». 

[0227] ft. mfcitix. mmmix-mitz 

Onmcomi^«ftJll 0 2. /f§5 nmCOmiCOft 
ESI 0 3, JI§9nmC0Elia4, H$5 0nm«9gl 
2 CQffiWM 6 s J?£ 4 0 n m£7)3t©lR«iE« 7 , & J: 
8 0 n mC0RStS8 £ . i^fllfc^yt-x ? 'J y? 

mz x *) aTizmw-t&miX'im tK.mi commt* 
mi o 2(4, faznmmiizxmwitzffimmi&m 
i ( itm-tyr^ ) com 1 oarawg 1 o 2 1 mic l 



T (ZnS) bo (S i 0 2 ) 20 (mo 1%) TBf&l 

ti. m 1 coRmm 1 0 3 a. ^cmtm 1 (ctmiu: 
flHBE««*3 1 atm-yyfr) com 1 ^asi 1 0 

3kH«tLT»jRL. Ge-Cr-NJlkLfc. IBS 
«4ti, 0OI0!li:H*fcLT»l*Lfc. Lfc^t, 
*CDfflj£{4. Ge !7 Sn 8 Sb u Te 53 («Ff%) T*> 
^2(0p«*e6(i, **l<^6fc*tWB*» 
^SXA'y^iJ^-y.yh (itfll 00mm, Jf 
£6mm) £ffiWC, Artf^gfflSWCO . 13 Pa 

4*:, ffiJHLfc^-wu ^ yr/P4 - 1 fcfcwt 5 0 
OVfX'h*). *ry7)V4-2— 4-7fcfcWC4 oow 
3Kl^!liEJi7t}J:tfRjt«8ii. ggtffll 

[02283 ammt&i. msm 1 -effiRU:t><9fciii 
«otttiGiMttt3 1 zitm-ynit ixfimuz. 
®t>tit:&vyTMz^x , mnftmco$mis.tm 

3KL»*8tttttt£»«U:. *«fHWf***6(c* 

itWR^LfcttJOT**. fit, *SBWfCtt, tt* 
tt?)fW«±, WW4i:iilt«'t4»2tf5»WfWi6 
t <0|8iramt&9&£ LTV^V^ifa 4 £ lc J: 

omit:. 

[0229] 
[f*6] 
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mwuam 


Pp 

(mW) 
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Zr0 2 




ioooooia± 


13.0 


4-2 


(ZrO^LaFJ, 




100000Pi± 


12.8 


4-3 


(ZrOJ^LaF^ 


ML 


100000 ia± 


12.6 


4-4 




ML 


100000 


12.5 


4-5 


(ZrO^CLaF^ 


*L 


9OO00 


12.3 


4-6 


(ZrO^LaFJ^ 


*L 


70000 


12.1 


4-7 




*L 


50000 


12.0 




(ZnSUSiOJ^ 




1 00000 EJLt 


11.0 



[0 2 3 0] «6K*tJ:d(C. LaF 3 #10*/P% 

HlzbtfWBZtifi:. itc, Zr0 2 co«iJ^/h$o 

tit' (BP%. LaF 3 <r>ftem&tf**WiZ) . ^0 

^^^.etgi:ieii®JSi:cO%^l:#«-ri,t, Zr0 2 
cofij^ti 5 0 t^XULtCib h Z. t tfft 4 L < , ^«tt 
*#*tS t Z r O, *>na(4 9 0 ^;P%iaTT*4i 



[0231] (mmm5 > hsict st«, le^Mtsi 

LaFst«^Ufe*m"rBWI*Mi*»J«Lfc. 

tt4, 1 1 mrnnz. m 1 c^-rtpgte««i*2 5 

(Cfc^T. mi<0lS«*«2fcJ:tXm2c7)Sim*ii6 
m*co3f$.tt%.iztt®X'mf8,lt:8imco?y7)i' 

ifmitc. zcommwiz&^xh. micommwm2 
tm2commftm6ii. rattmr»j«Lfc. 
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J: V a x h W fc* MXh h Z. t t J: £ . 
[0232] *HMiJ{cfc^T , #-9-y7VI4i. 35 1 

x . mtem i t 01 tc^-rffifgieiMft 2 5 1 n 

lTttfflLfc»KfcHtfc<Ot«fflLfc. EH4. ft 

mrnm 7 to. vmm 8 o^isu . mm 1 1 r& 

ff-y-yb (IglOOmm, J?$6mm) fcfflu 



"C, 0. 1 3Pa<OE^T-C^J5»XA-.y^>jy/Sr|| 
10J&£lgfciiV">T , X^»/ ? II V7\tA 0 OWWt 
[0233] %Wz^VTMZ^X. RVMQ 

[0234] 
1^7] 









*t* 


MM 




Pp 

(mW) 


5-1 




ML 


ioooooja± 


12.3 


5-2 


(SiOJ^Cr^xdaF^ 


ML 


100000feJl± 


123 


5-3 


(HfOJ^C^OJ^LaFJ* 


ML 


iooooom± 


12.2 


5-4 


(TiO^CrAWLaFJ* 


ML 


80000 


13.5 


5-5 


(ZrO^SiOJ^C^OJaodaFJ^ 


ML 


100000PJJL 


10.8 


5-6 


(HfO^^SiOJ^CrAWLaFj,, 


ML 


100000 EA± 


10.9 


5-7 


(TiO^SiOJ^Crpj^LaFJx 


ML 


80000 


12.1 


5-8 


(TadO^SiOAotCrAJsotLBFJ. 


ML 


60000 


11.1 




(ZnSWSiO,)™ 


ML 


1 00000 ci± 


11 0 



[02 35] |<7KS?tJ:-3fc. Zr0 2 -Cr 2 0 3 - 
LaF 3 S^ Wy7lU5-l) . S i 0 2 -Cr 2 0 3 
-LaF 3 ii^ (-9">7Vl^5-2 ) , Hf0 2 -Cr 2 
0 3 -LaF 3 ?g^ (tyr/l-5-3) , Zr0 2 -S 
iOj-CriOa-LaFjI^ (V>7f\'5-5) . 
fc«fctfHf 0 2 -S i 0 2 -C r 2 0 3 -LaF 3 *g£ifc 

(•t>7Vl/5-6) SrffifflL^y7-/UCfcV^T, 10 
7J@Ja±?)i89jgL[Hia, *J«fcVRpS14*JI)ST* 
fc. flfc* S iO 2 S:?i-&U^iPp*U0<K<, i. 

x . em fc jet * i 3 (=8re#ii ltwmei* 
hm&bw$m.m$mfrhzbwx%K. 

[02 36] Ti 0 2 -Cr 2 0 3 -LaF 3 iI^fcJ:tf 
Ti0 2 -S i0 2 -Cr 2 0 3 -LaF 3 ig^5rfiOTL 
£ti'7VP5-4iiJ;lf 5-7ti s ^OilLIlIgc^ 1 0 
77 0*>1T^ 4 1 ^2 fcjjs-ft y tvu 2 - 4 t Jt 
«LTflBU!»»)jgL»*»ittie**Lfc. T i 0 2 
-S i 0 2 -C r 2 0 3 -LaF 3 ii^SrffifflUct>'7' 
;W5-7ti. ?yrA-5-4iEt&otl9jgL8£&;t 

IE8J8*£*Lfc. .Ifl£>*7«D*§SI#>£>. Cr 2 0 3 tf) 
J8**»ll l JjBL»*aittit<0l*l±(c»4L. Si0 2 

[0237] (HS6^6) Sdt056?tt. Zr0 2 -C 



r 2 0 3 -LaF 3 ^^W^OV^T, i8tt#fl<0J&ic 

taL3toiuiuai*«SLfc. jwwwrtt. mw\At 

RSlC, H3K^tflr^fi*t»2 7(C*I^T, IS 2?) 
USSftJB 6 * JJB3 o«0ft£*aa6«^J**6«B 

[0 2 38] JteWtWclsvvc. 3S2ct> 

«4 FHL II 3 fc^t fflfHEttttft 2 7 b ffi Utft* 
i 0 Cft* Lfc . *K 1 l/C , Htt0f 1 Tttffl 
LfcfflKkHtt^ttfflUfe. 3?l?)!8m#J110 

2 . m nftmm 103. leum 4 , 3KTO«M7*s 

tfLlWvfV (W&l 00mm, H$ 

6mm) SrJBWt. 0. 13Pa«OTDt«tt^t 

^'Jy^i4 0 0WO>'N- , 7-^fflLT. Ar^H 

[0239] ff yr^tcov^T, l^lftiio 

ms^mt. fazmmAi.zm&LxmwLtztmx 

[0240] 
[*8] 



(6 3)103-341241 (P2003- 41 
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6-2 


{ZrOJ,JCr,O.WLaFA 
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100000U± 


13.6 


6-3 


(ZrOo)«,(Cr,0^«o(LaFJ*n 


ML 


1 00000 \ck± 


12.4 


6-4 


fZrOJ«fCr-0 \ fLaF ^ 

\^f\J 2 Jx\^' l 2 yy i/m\ l - tir 3/10 


mL 


iooooom± 


13.0 


6.5 


(ZrOoU(Cr,0«WLaFA« 

V"-' ^jyTOV^^^S/lOX^ 01 3/20 


mL 
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12.2 


6-6 


(ZrO 2 ) 2Q (Cr 2 O 3 ) a0 (LaF 3 ) zl 
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100000 


12.8 
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(ZrCJaofCr^ofLaF^ 


mL 


100000&± 


12.0 


6-8 
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mL 


90000 


12.6 
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mL 
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11.7 
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(ZrOJ^Cr^fLaF^ 


mL 
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(ZrOJ^CraOJ^daF^ 


mL 


100000 ia± 


11.4 


6-12 


(ZrO^Crp^LaF^ 


mL 


50000 


11.8 




(ZnSWSiO^ 


mL 


100000&± 


11.0 



[0 24 1 ]^8{C^-TJ;3C Cr 2 0 3 tf-££tl& 

k, LaF 3 <r)Mii$fetf'\sz < x i>mmtf£. ti\ & 

ffaimGimSkZiibZbiflmztiti. Zr 

o 2 1 c r 2 o 3 1 z-sbttmsmittf'bz v m b ( hp 

LaF 3 <oa^W&3W**VHIif) , Pp«/Jn$< 

=5r01E^^* { ^< ; Sr«.fil*l(cJ)->^. *fc. Zr0 2 
fc C r 2 0 3 b *%h^tzW&msth-1ZX'hh%&. C 
r 2 0 3 <0»attea*** VHIk\ SiOiE LEiW § < 

JfctS k . Z r 0 2 k C r 2 0 3 k Sr^^S^S^ti 

fc. Z r0 2 fc«J:^C r 2 0 8 oa^fW^ti*flW.l 0 

[0242] ) %WSMX'\,i. Z r 0 2 - S 

iOj-CrjOa-LaFaa^jRafUcoV^T. fttfr 

mm i b mmz. m 1 K^-rwMj«{*:2 5 cas^ 

T, m<0M«**2i3j:t«S2Olji«OT6£. JJB 

mvTivzmkitz. znmmwiz&wxh, mico 
mmm2bm2(Dtmmeii, mtvtmxm^t 

tz. 



[0243] ^HifcWcfcv ^x . 4W-y7VW4, $ 1 & 

T „ jgjfeflj 1 k ® 1 fc^-f titMMft 2 5 k |3| 
3 fcfWU:. fflglkLT, *JtW 

MM3EM7i5XVRXM80J»mt* mmibm® 
fcLTWILfc. mi^«ft«2i3j:^2<0|^«ft 

h (jtf^i 0 0mm. If £ 6mm) 
X. 0. 1 3Pac7)JE^TT^aXA'>y^yy^Sr|| 

l^jfclgfcfcWC. XrC-y^'jy/tt. 4 0 0WC7) 

[0244] ft^tlfc^yr/KcoHT. ISBfrJlO 

wesa** . fazmmm 1 t * t a 0 tr* & . m 
f&mn&fctza . uteffl 5 x^mttz^yr/i 5-5 

t. 

[0245] 
[*9] 













twsuift 
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mL 


100000W± 
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7-4 


(^^SiCy^Crpj^aaFJ^ 


mL 


100000isl± 


10.5 
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{ZrOjUSiOJ^tCrjOJ^fLaFJ,, 


mL 


1 00000 m± 
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7-6 


(ZrOJ^SiQJ^tCrAJiDtLaFJ^ 


mL 


100000JU± 


11.2 
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(ZrO^SiOJ^tCrA^LaFJ,, 


mL 


100000W± 


10.8 




(ZnS)„{Sia^ (t2£3fclifi2) 


mL 


100000 Jil± 


11.0 
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[0246] &9&frt£ltZ, 5* (4 ) . BP*>. 
(D) „ (S i 0 2 ) Y (Cr 2 0 3 ) z ( L a F 3 ) 

100- x-y-2 (mo 1%) T^$il-S»^tfcV^T, D#Z 
rO 2 T*0. X. YfcJ:tfZ#\ 20SXS70, 1 
OSYS50. 1 0=SZ=g6 0. fccktf 50:£X + Y + 
Zg9 0^fe-ft. ««£8tttt2 5(c*svvc. £ff 
&®«tt. a»*»OjEL»&*ittffi (g^jSLHItSc 
107jHU±) , fcJtfPp<14mW0!>ajgF££flai 

U LaF,Ofte^*liftMMHRfll-?*i:« £ 

[0247] (9&fc0|8 ) 50tW8Ttt, H f 0 2 - S 

101- CriO s -LaF 3 a^Rtifl(CO^T. BNt* 

mm 1 1 Httc a i ic^fflmeiHKtt2 5 tc*jv^ 

T. maRCfM2i}J:tflff20KCfM6*. JJB 
4 o^fl:£»*>»&»&a t J*$: * Lfc 6 

SKffcfl 2 k * 2 n taw-caw 1 



[0248] *90tRic&ivc. #tyr;n±, mm 
v >t . mmm itmm.mi t^tmmsmm 25 1 

fttm&*1tt&*oMmit:. SKlkl/t, mm 
WlTttmLfcfflRkHtfcWSffifflUfc. IBfiV4. 

mzixmmuz. ttsi<7)wm*m2&ivm2<vm 

Uy^-yyb (IglOOmm, Jf$6mm) 
WC, 0. 13Pa«ffiftTC«JWfcWC y ^yv^t 

vfVyflZ. 4 0 0WWC7-tflfflLT. Ar^ 

[0249] fcfcftfcfcirvr^fcovvc. stBfrfla 

mmtmit. ^zmmmixmmLtzta'oxhh. 

[0250] 
[fllO] 



H- 


SRI 0«**Hfc*t/*2(D81tt*JI 






Hit 
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Pp(mW) 


8-1 


(HfOMSfOJ^CrAULaFJao 


JUL 


1000Q0&± 


10.1 


8-2 


(HfO^SiO^tC^OJiodaF^ 


*L 


10G000&± 


9.9 


8-3 


{HfO 2 ) 2D (SiO 2 ) 10 {Cr 2 O 3 ) fl0 (UFJ 10 


*L 


ioooooja± 


12.5 


8-4 


(HfO^SiO^tCrAULaF^.o 


ftL 


lOOOOOBLt 


10.6 


8-5 


(HfOJbD(SiQJ«(CrA)ia(L^i)« 


*L 


1 00000 UL± 


10.9 


8-6 


{HtQAoOCW^Cr^idlUFA. 


*L 


1Q0Q00tl± 


11.3 


5-6 


(HfO^SIOJJCrAWLBFAo 


*l 


1000Q0J2Lt 


10.9 




{ZnSUSiO^ <fc*«J*) 


JUL 


1000Q0&± 


11.0 



[02 5 1]*10l3p"f-J:3lc. 5U4) . Wfc, 
(D) ,(Si0 2 ), (Cr 2 0 3 ) z ( L a F 3 ) 
100-x-i-x (mo 1%) T*§*l.ftiRfc:*iVvC D#H 
f0 2 T*>9, X, YHZ.lfZi)K 20^X^70. 1 
0^Yg50, 10gZg60. i>J:t;50SX + Y + 
Z g 9 0 fcSKrf k , ffiW £&&tt 2 5 fcfcv >T , Aff 

1 OTJEJ^Lh) , fciU f Pp<14mW«AiSP : 3rieSSi 

[02 52] (H»9) H^J9T(i. Ta 2 O s -S 
i0 2 -Cr 2 0 3 -LaF 3 ig^«^(COV^T. 181* 

mvymmzmLtzmmazmzuz. n 
ssw i k . @ i ^-tmmmnw 2 5 iz& n 

•Cs *10»«fWB2tJj:V»2<^WtWB6«:. ±12 
4o©ffc£*^£«|^H£S*m?»JftU:6iI» 

iM(*/i2k^2c7)^m«s«6«. nctm-cmftt 



[0253] *«tt!fci5Vvt. &y>7Mi.. X 1 
J:tfJII2*>R»Ma**l 1 (C*ttm*»feJfi6jSfc» 
V^T, Hife^J 1 kH«, 01 (c^-tffiffi!e»^*2 5 k 

3t©nxffliEJi 7 is t^KitJa 8 ^ jgisti . mmm 1 k r 
mizLxmmuz. mi<m%^m2a^m2<r>m% 

Vy?9—yvh (IglOOmm, fJ6mm) Srffl 
V«T . 0 . 1 3 P a cOffi^TT'i«Ji«X^- -/ ^'J 
mmiXBf8.lt:. ^-f1\W>TMzi5^Xi>. 
v?V>7li, 4 0 0W«A'7-JifflU, ArfiX 

mm^^x-mmuz. 

[0254] 'i%t,tltz&*t>7MZ^X . P«f*:«0 
AWttkllOJiLSSaittlfiSfffiSUfc. -e<0|pfiM 
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m mimt . Mznrnm 1 tragi l * t a o r*> «. . 

fflftBHOftjefctt . HSfeflJ 5 Tft$! L fcif 5 - [0255] 

somsttj&fi iffl u:ot\ tottx** 1 1 (cbs [* 1 1 1 
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MIL 
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ML 


40000 


11.1 


9-6 




ML 


20000 


11.5 


5-8 


(T^O^CSIOJ.ctC^O^LaF^ 


MIL 


60000 


11.1 




(ZnSWSiO*)* «E*«Mt> 


MIL 


1 00000 u± 


11.0 



[0256] *1 HZ^rtXolZ. (4),ap*>. 

( D ) i (Si0 2 ), (Cr 2 0 3 ) z ( L a F 3 ) 
uo-i-m (mo \ %) T»8*l43Rfc*$VVC . D#T 
a 2 0 f ,Vh y ). X s YfcilXZ**. 20^X^70, 1 
0^Y^50, 1 0^Z^6 0, fcJ:V : 50^X + Y + 
ZS 9 0 . fll«B«MI*2 5H*JV^. Jl 

*?&®*ttfccfct/P p < 1 4 mwa&#fr£ftSKtf?t 

«3*i4£fcjWiB$ftfc. -tyT-^9-1, 2, 3, 

5 S 6tt. 3WtW7»J:lf8<Wy7 , ;i/i:ifc«UT. II 

^pva-m) nmmmi&ikt Lxmrn^m^ 
[02573 mmmi 0 > mmmi o-?ti. zrsi 

0,-Cr 2 0 3 -LaF 3 ?I^fff4tCOV^T, Iftttti 

« 1 k h«m=. 0 1 iz^-rfnmm®ft 2 5 taut . 

»10j«iMJ2*iJ:tfS$2*>R«fM6*, ±IE3o 

^sfwtfc. i^wfcwtctjv^Tt, mom 



[0258] *S8IWC;feV vf . &V>7Mt. 35 1 
J:tflll2«»WWWi*«*l 2fc**tra*&jS*jftfc|* 

wc , mm ltmm.mi nz^tmsm»»2 5 1 
m tm&tn+i i a turn iti.mitLx.m 

fki6tt. -eft-ma 1 2iz7jk-?tfmpt>&&z^-v? 

h (IHlOOmm, f$6mra) 
WC, 0 . 1 3 P a^ffi^TT^iSX^'-y 9 'J 

»/?0>yii. 4 0 0W*y<7-£{WBLT. Ar#X 

[0259] %htitzmv?Mzr>\^x , \%mm<r> 

2 ICS*. «MH££J:tfK9£L*$Jft;*.tttt 

wwtfrffiti. Mzmmmixwityitzthioxbz. 

[0260] 
1*12] 





areas*** 
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MUSLHtt 


Pp(mW) 
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100000IU± 
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MIL 
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11.0 


10-4 


(ZrSiO^Cr.O^LaFJ^ 


MIL 


1 00000 JU± 


12.0 


10-5 


(ZrSiO^C^OWUiFa)* 


MIL 


iooooo&± 


10.5 


10-6 


(ZrSiO 4 ) B {Cr 2 O3) 50 (UF3)3 0 


MIL 


iooooom± 


127 


10-7 


{ZrSiO 4 ) a0 {Cr 2 O 3 ) 40 (LaF3) 40 


MIL 


1 00000 JsLb 


12.3 




(ZnSWSiO,)™ 


MIL 


1 ooooo Ja± 


11.0 



[02 6 1 3 «1 2£*-fJ:dlC. iU5) . HP*>. 
(ZrSiO,) ft (Cr 2 0 3 ) B ( LaF 3 ) 

.oo-a-b (mo 1%) xmti&mzti^x , Aiuy 

B#. 20£A£70, 10^Bg50. fci:t^50g 
A+Bg9 0S:S}^t. flHBE«»ft2 5(c»^"t, 



ElScl 077tE]ISLb) . «J:VPp<14mW*9PH$n 

^mmum-ri t . len^s^'^KT l. l a f 3 
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[0262] (mmmii)mmmn-ciz.mmi 
o TfWR lw» 10-2 mmimmz . 7 v 

U:. tft9£Lff&tt£ttg&3irai«>IRfc 



^a^tr-?/*?- ( p P ) tiXif/WTJuv?- ( p 

b) fcfct>fc»13fcwr*-. iOHttWfcfeV^Tt. Jt 

[0263] 
[*13] 





Mtt 






flttfSLBtt 


A9-(mW) 


HVSLS& 


rt9-(mW) 


Pp 


Pb 


Pp 


Pb 


10-2 


*L 


lOOQQOELt 


10.5 


4.6 


100000)jLh 


10.8 


5.0 




MIL 


1 00000 JU_h 


11.0 


5.0 


100000feJLt 


11.3 


5.2 



[0 2 64] gil 3K*-r«J:-5fc:. tV7;H0-2(0 
r;H0-2liit it^-9->r;>J:0tPp* J ffi<. 

[026 5] ,T<7)J;9fc, (ZrSiO,) 51 (Cr 2 0 
3 ) 30 (LaF 3 ) 20 (mo 1 %) nr&&tlhW0kt 

%mm t ® lxb$x% h. ttz. man- y y nwk 
mm i.mi e>mm® 2az.v&2 vaxm/m e t 
item 1 iz^-ti 0 %ffimmm&2 5 a. m 1 

Jil 0 3«J:t^aS2<0»BSJil 0 5**tf. 01 0£^ 

t J: o Kwrnsmm 1 1 iw:it^ii#$rtt&B** 

■f*. £<0£fcW\ JJEIOtW3-l 1 WlSa^feipjfe 
[0266] (5titni2)58tt«ll2Ttt. JJBfctJ 

v vckhjj ttzmmmm 2 1« s-r &@ 2 kscjuhhe 

ftttft 2 6 fcfcl vc , JS 1 (OmfH 2 Ofrtffflm- 

y -vimmmmxhhmmmkfr wvr>v\ 2- 

1 ) *fl* Lfc. OT. flHRIEIMK»2 6<0ft*fcfirg;* 

[0267] i-r, fflRifcLT, mmmixmuz 

fc*>fcHtSfi*iWIUfc. £«offlKi±fc. H£ 1 5 

0 n mtf)£l 1 crMWm 2, 9 n m^mMA . W- 
$3nm<7)S52c7)#®JIl 0 5, ff$ 5 0 nmtf>g52cO 



SNtftll 0 6. ff$4 0nm^3fe©lRffliEB72:4 0 
nm. fcj:tflf£80 nmCORIt/18 2:, d^lltCXA* 

•y * 'J vm: i 0£lTCiiHW4*iS"CJfflRLfc. 

[ o 2 6 8 ] m i cofsmftJi 2 zmm- tumzawx 

fcL (Zr S i 0 4 ) 30 (C r 2 0 3 ) 40 (LaF 3 ) 
so (mol%)H)SSXA- 7 ^ijy^-f 7 h (K 
SI 00mm, if§6mm) £j£ffi£X(C]R 0 WiX , 
E7J0. 13Pa«. Ar^JiSltTitHiaw^ 

[026 9] ieiui4t±. sou* 1 ferae i/cjmkl 

?t. L« { ot, -ec7)ffl^;(i s Ge 27 Sn 8 Sb 12 Te 

53 (117%) Tftofc. 

[0270] H20#HJ1 1 0 5 fcL 5fefcH{fi09 1 

ffl/fl 0 3fcrafcl/C»*U:. SfS2<9f8m#Jf 1 0 
6i*fc. jfcC§raUfc1S«e»ttfc3 1 <JH8W-xr 

tv) <nm omnfam 1 o 2 fcHatt-c ( z n s ) 80 

( S i 0 2 ) 20 (nol%) 3t®iR*iijW7*i 

5<o-hi£> t mmiz ixm&uz . 

[0271 ] JfcKOfc*. HSfiM 1 TfWLfc t^t H 

»o««e««»3 1 ihtm-yriut ixmuz. 
my?)v<K% 1 osrafeJi 2 ^^s^tts-^sfewi 1 1 pi 
mwmxmjzLtz. ta. my?Mz7)v-nm 
siStfyynm.-k%mL. ^-yimaxt^yyv 
im<n® 0 m Lmmmmm 1 xtmitzumiz^x 

Bm%zm4iz7fi-t. 

[0272] 
[^14] 



(6 7)103-341241 (P2 00 3-GB?3? 





MAI 






MUSUilft 


A^-(mW) 


«W>gL0B 




Pp 


Pb 


Pp 


Pb 


12-1 


URL 


100000 ia± 


11.3 


5.1 


ioooooia± 


11.5 


5.3 




*RL 


iooooo&± 


11.0 


5.0 


1 ooooo &± 


11.3 


52 



[0273] «14(C*tJ:dte. ft 1 OlSCftJI 2 «) 
7 »/«&*mJlfc Lfc 6 Mft&OflHHE 

n&tt 2 6 1 . 7 iflbft(offi«ie«Hi# 3 1 t mm 

-f7X^7-£IUSU:. (ZrSiOj) 3 0 (Cr 2 0 
3 ) 40 (LaF 3 ) 30 (mol%)«, ffi$Bie£ii£#26 

*»js-t&jfwffljs<o-0rc*6. itsttm oxmmt 

£Z r S i 0,-C r 2 0 3 -LaF 3 m^«PS-fflV>T 

1. 

C0274] mmmi 3> mmi 3th. jject? 

v vciWJ LfciatOJB« 3 fcffl it SB 3 tcitftflBSB 
«Wtc2 7fe*^r, »2«0fS«M6O*#<ZrS 
i0 4 ) so (Cr 2 0 3 ) 20 (LaF 3 ) 30 (mol%)4> 

[0275] *HJfe^tfcv^T . ^yr;p 1 3 - in. 



ft2^iMfti6omig£i$^-ai. mmm4tm 

Ttt, (ZrSiO 4 ) 50 (Cr 2 0 3 ) 20 (LaF 3 ) 30 
(mo 1%) Mr^i 
WBCttOfMtT, E*0. 1 3PafcT. Ar#X# 

[0276] ammtiih. mmm i -cffiRLfet^kH 
«ioffifgia«^3 1 *$mv>?)vt txmttz. 

mvriWfa 2 OftttttJI 6 <7)$#tt£ jlJfeflaj 1 fc R 

[0277] 
[*15] 



#^ 


MS 




7>K8B 


B 


MUiELiaft 


rt ,( 7-{mW) 


IMXLHfe 


M*9-(mW) 


Pp 


Pb 


Pp 


Pb 


13-1 


JUL 


iooooom± 


10.5 


4.8 


100000&± 


10.8 


5.0 




*RL 


iooooom± 


11.0 


5.0 


100000&± 


11.3 


5.2 



[0 2 7 8] HI 5^-fJ:d{^ ft2 0£fSftj|60 
W(ZrSiO 4 ) 50 (Cr 2 0 3 ) 20 ( L a F 3 ) 
so (mo 1%) fcL£6®ffjft^fiff«$S*2 7^ 

fBiUt. (ZrSiO 4 ) 60 (Cr 2 0 3 ) 20 (La 
F 3 ) 30 (mo 1%) ffifgieH«*275rfi|«1--l» 
■*>ffl£0>-WC**. HSIffSl OTffifflLfcZ r S i 
O, - C r 2 0 3 - L a F 8 «£ifttrofcfflVVCfWLfcfl| 
WE»«*2 7tt, V^"«ltAff««lg^Ufe. fBJO 

[0 2 7 9] (3m«14)imHl4Ttt, -tKfcfc 
««**2 8fc*Nvc, ^lfc«t^2^IS«*J12fc < J: 

(t^iH4-l ) Lfc. BIT. fif&IEil&f*: 

2 80fWttrffi*RW4. 

[0 2 8 0] S«10 1tLT. S?$2 1nm, 



-7**fflfc«J:t/^-7'Hffi^4"DraSEM) 0. 3 2m 
m^rt^'frfflH^ffitC^^tt^n^. SSI 2 0m 
m s /f £ 1 . 1 mm*)RJ8tf>*y h£$£* 

[0 281]*K10 1±(C. J»§8 0nmtf)KltJl 
8. Jf§ 1 6nm<T)ft2c7)J8mttJl6. Jf$ 1 1 nm<D 

Zcr>mfcX'*v 9 0 V^iSfc: J: 9 JaTWBWJ-*-***-? 

[0 28 2] Rftf*8«. IdtWl fciaWKcLTJBJSL 
fc. »2«»W«MI6*»jfii-SlSfc:l3V^Ttt» (Z 
r S i 0 4 ) 50 (C r 2 0 3 ) 30 (LaF 3 ) 20 (mo 1 

%) frt>i$.hxrt»,9>)v??-y>yy (ttgioom 

m, 156mm) £j£]£§£gfcJR l J fffft, EAO. 1 
3PaCt. Ar ^HH^+T^ftXyN' y ? 'J 
SrSQtUc. a'7-{±4 0 0WTS)^^. %l<Dtm& 



(88))03-341241 (P2003-H4 1 



[0283] E»Jf 4 i&tfit&JMlZ&^Xli. G e 

- s b - Te jfttmfrfcjssxAw 9 v >y?—y-y V 

(IS 1 0 0mm. if§6mm) fcjRRSaRSRD tt*t 
T, ttsS^-Cv^Uy^SrHitLfc. A7-(il0 0W 
fcU:. X/N'-y^'JyT"*. Ar#X (9 7%) t N 2 
#X (3%) Oil-£#*£*AUv:. XHv 
ti**70 . 13PafcLfc. EIW40>ilJ»;L Ge 48 S 
b 4 Te 51 T*-5fc. 

[ o 2 8 4 ] ft i nmmm 2 *xwua. utmia 

ft«HHB»ffial»<fMI20±iclft«L«:. ttffibfc 

fc«H&ft»4»J*4«*JB9 * 1 0 mOff S-CjBJfcti i: 
mt. ^5 -SKI 10£f£»if9£tf-LTftlc7)i8 

[0 28 53 ^S-fflRl 1 0*KO^i?ti*ft. tfcJt 
6 7 0 n mO¥mWV~<f*ffi§ LT*JJ8H£aS*Safc 

2 2mmH6 0 mm<D«oaHJ^|*|fcflfltt4iB 

OUTfciO. «tHK«ai*2 8 (W14-1) 

[0286] ifclH-yT^i: LT , ft 1 omSffcJlfclfi 
«y|t^fcJ:lXft20f^#cJii:iB^ili:OraC ft 

i mmma ±vm2 cr>#wm z&tt aski vci*. 

flHHE«HKffc2 8 i: H»^j^&*ttfflEtttt**ft! 
RLfc (EKHj-f) . i^Jtlw-yr/nctsv^T, fti 

OSSWWfc Jtf»2<0Rttttltt, ( Z n S ) 80 ( S 
iO t ) 20 (mo 1%) £*l6«)Rl{MI 
te, *KH*«l fcT§™LfcflHBB»tttt3 1 (ttK 
-fr^T/lO (?DftlOSW*Mll 0 2fcH«t:LT»JSL 
fc. ftltf5»ffiJBfeitXft2<0#fflJi« N Ge-Cr- 

li, fcfcfeifcflll (cTRmL^ffiffBM«tt3 l (Jt& 
*>7VP ) tf)ft 1 <7>#ffi» 1 0 3 1 Rttfc LTJBJS L 
fc. *<0ffi^)JH4, ffiffiRtt^2 80tft&aJ|£H 
Wcl/CJMSU:. 

[0287] f»4>*ifc#^yr;wc-ov^T, x 
fcfcls IftQSUF&iJUttttU, WtWlT 

[0288] ti!#12£i&#2 8ra|£9iIL«#&£ttfg 

^fA^ffll IFfil Lfc . tf *8f ElMtt 2 8 «9fM£:fc 

Vvttt. **4 0 5nmO¥*^-iffcMPao. 8 
SWttfcUVXfcflWflU 2 3 GBg«;ffl3<9ie»£ff 



ofc. fflfglE»H*2 8^IUte$-li:S^S(i5m/^ 
fcUfc. ifc. CNR (ip*>, a&WKbS4X0>lt) 

[0289] ttOfitHR»ft£t«HW>Wg* 
ft«rSW>*fcAfc. t-^W- (Pp) SMUT 
(Pb) fcHTWJtCRJgLfc. 

2 5-, S^^-W^PCOtr-^yN-V- (mW) fc{gA<7 
-l/K/^AMTXAV- (mW) itfOlSTTV^-SW 

iKtf^mmmm* 2 8 law-awt lt , 

fflfcri OEieiiUc. 2Tli^l omiBtl U:f&, c 

ft-f 6 t & ?>g/K>tf-?;\->7-cr> 1 . 2fgWN*v-S: 

[0290] ±iafcH«^LT2T<l-^^l 00 
K»Lfca. fi^£B£LT2T{I^ItI£a!l£L 
fc. S ^>{c. K^;P-y«iBfc9 Tfll#* 1 m«a#£ 

u fi^s4Lr2Te^<ofi«t«gL. 10 me 

**fcUC*»fc. 2Tfi*<*>10mett8J:tf9Tfi 
*01EI*fe#*^|R. tr-?yC7-*jfeKRjeLfcP 

ptcfflfcU rxAV-fca^^S-frfc&Ay- 

iltt« ! 2 5 d BJJLhfc SrSA-r 7^<7-««iW> 

#<ttltf, Pp^6mW, Pb£3mW*8M£f*£ 

[0 29 1 ]t»OBLm»«, *l»W«4CNRtJj: 

JtPp fcP b kTi/- WK^^-SML^^fefflBBE 
«M#:2 8 tmrCffltLX. 2 $-|hJ— O^/P— 

^mm^mjRiftOjgu-casKiE^tfe. 

«^sr i mafc#^ ufca*csceufc2Tfi#o«») 

EHS**, 1. 2. 3, 5. 10. 100> 200, 50 
0, 1000, 2000, 3000, 5000, 700 

o, ioooom-c^st#(c*^. lommvmi 
mat i vmMiwzwii&mzwmit:. %m>z 
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[0292] 
[H16] 





MK 




«<JSU9tt 




Pp 


Pb 


14-1 


*L 


10000Ul± 


5.0 


2.3 






iooooia± 


5.0 


2.4 



[0293] immmv-nv 1 4 - 1 <mmm% 

ft 2 8 it. HI tC^flMIEfiMKtt 2 5 1 tt. »R±^ 

□St) . fc£tffcl l M»*&War*. ^14-1 
<7>lBIS3*t4 . H 1 iZ^rt ffifgf Bli&ft 2 5 <0#> 5 «T 

ft*, l^w^, ztic,cr>ism£xmm<. mi 

i 0 4 ) 5 0 (Cr 2 0 3 ) 30 (LaF 3 ) 2 o (mo 1%) ^ 

ttmmmfttf'&t>ti& z t wmzztitz. imttM 
ffiW2 8<o (wavK^mmzmi) Ren 

[0294] ffi *81£i§&tt 2 8*>fftftT\ If* 1 eMWk 

• 2 * fc«ss 2 nmmtbm e <nMfw m -yy itwk 
mmx'i>-3Xi>, nm^^n^titz. w*>. mit 

vvfc#HIJifcW:< b i>-mm$>?ZttfT% . fio 
(BIH) t*4*V^)T. Ag££tfR8t®8fc#ffl£ 

^mt^^tz. umzbztfh. m%8bm2<7)m 

2 «EU:Wtm«)«l^«rC»JSSft 4 . *(0£ o ZJB 
tt. ff* L<tt. ?fcK4 0 5 nm#i£<03tH*f LX 4£l 
T*>JB9f*fe J: 4 &T<0ffi$Hm*1i-r& . 
[0295] (mtm 1 5 ) Hftffl 1 5 Tt4, ±ie^fc 

£Mtt2 9K*>Wt. SS50!8mttJf 1 9, SI4<D!3« 

mm7 vimmtmmx'hhmmmmw {+r>?iv 

15-1) fcfHSLfc. JUT, flM»IEft2 9*>fl* 

[0 2 96] 4-f. a^Rl 0 lfcLT. HSSM14-C'ffi 
JBLfcaHRl 0 1 fcHtSSfcfflSUfc. ££l 0 l± 
If$8 0nm(OSi52cO£ftJf 2 0. JfSl6nmtf) 



H50mfMl 9, JfS 1 1 nmO$2«>Efi»l 
8. jy3 6 8nmO$4«)£i«ticjffl 7*. iOJIfcLX 

>*vfv>rmz£<omL. $2ifi8i2 2iMi 

[0297] 82*)R»JB20li, Htt0||l fcBttfcL 
X, Ag-Pd-Cu^tMLfc. SS50l$mftJf 

19*»jfc**l8(CfcVvCti, (ZrSiO,) 
so (Cr 2 0 3 ) 30 (LaF 3 ) jo (mo 1%) 
X'-S'/fVyrf—y-yh (IglOOiiim, JI§6m 

m ) zsmmmzmmx . e*o . 1 3 p atct , 

A r #X#B^+-t-iS»^-y * 'J ^fcSEtt Lfc. 
A'7-ti4 0 OWCa-jfc. $4«m(M 1 7fcB« 
CltMU. JR2<0lBIMil 8ti. HSfe0"Jl4t|31 
fcfc IX . G e - S b -T e Xtm*6ft£ ? D 

[0298] mz. »2flHB12 2<0±t. 8teir** 
3 0 m<7)+fS!Jf l 6 Ltz. + ISUV 1 6 SrISI 

0, ^m®fctt®B!£^|jL£. IBfiLfcjti'HIBfl: 
fi»il:, liffifcBOflaiWtfefifcsKy 

[0299] 6«1 m2W#fl2 20tt 

OnmWIIftU-lf^ttfflU-C. *f!2 2mm*^6 
0mm<0fiBB(0a»»9«A(C{2if-t£S(2^iB«V 1 8 

[0 300] +IBHI1 6±(C, WS1 5nm<7)3S 
3«»WtfWil 5, JPSlOnm<»5ill<OR«Jil4, 
JfSl 2nmC93S2<7)!8mffcJl6 > JI$6nm<7)^10 
Gttll 1 3 , H X 4 5 n mOSS 1 2 

m21iJ8iS.Lt:. 

[0301] &3<rM%Wm 1 5 *JB&tiJXttziS» 

ff 1 00mm. j?$6mm) E^J^O. 13 

P aCtMXM 7 * y ^trWtLfc. ^V-(44 
OOWfcLJt. ^ty^yy^*. Ar^ (9 7%) 
fc0 2 ^ (3%) Wl^*X^SALt. 
[ 0 3 0 2 ] m 1 <KKMm lAh. 3!2<7)R#ra 2 0 b 
H«fcLT»«L. Ag-Pd-Cu^ItLtB 
j£Uc. ^2<7)Mm«c«6«. m5«fgB«sfll9i:Pl 
(ZrSiO 4 ) 50 (Cr 2 O 3 ) 30 (La 

f 3 ) 20 (mo 1%) x-mfoLtz. m<rymm®2i> 



(&0) )03-34 1 24 1 (P2003-44 1 



»5. »4. *2*Sj:tfllll<**WfWl9. 1 

[0303] 31 1 OiaHS 1 3 SrJgjjt-rSIgfcfc^T 
tt, G e - S n - S b - T e S^^SSXA' 7 3» 'J 
y^-y-yh (ttSl 0 0 mm, if$6mm) 
gKfcJR OftttT , E^]0. 1 3 P afct . SffiX^-y 
^jy^fcHSfcUc. AV-t±5 0WfcL-t. ^••y? 
'J^t. Ar#X (100%) ^#AU. -W'-y;? 
B#^ffi^(±*f)0 . 1 3 P a b Lit. IS£i;itf)fflj£ti\ G 
e 40 Sn 6 Sb 4 Te 61 (117%) X'b~otz. 
[ 0 3 0 4 ] 35 1 OlBmWI 2 £JE2j£L*:f&, Strl-IHg 
M48IIMmolMttfl2±fce£ffiUc. ^SUcSt 
?htlSfkttfflltc7)±^ s Igl2 0mm, Jf$6 5>Ltm 
OR^cO^'J^-^-hS«[Sry5-»^l 1 ObL 

xomz-tt:. &wt\ n-mzi 1 ocrm^^m 
®mffiixmm®itz*tfz. zkizx*). mtuz 
w&frh&hmm 9 i o u mcomzx-mfctz t 
mmz. y$-mm 1 ozmmzftixftintm 

[0 3 0 5} 1 0£ft 9 ifcR 

670nmO^#*^-if$:ffifflL-C, 351<Oti!fgJf2 

i^wm^hml^. WMtLmza^xtt. ¥ 

&2 2 mmi-f) 6 0mmWEBOS*^$l*j£fig-f S 



15-1) Of3i!*^7U>:. 

[0306] f">r;H 5-l<7)3lltit$8«2 1*>J:V 

^2jt^i2 2-ea-? f nt;o^-c, ^m*»^sr«ttfc 

( P p ) fcitXAM 7X^7- ( P 
b) ifcUcfll 7lC7jrr. 

[0307] *HM^JtCT . f^frif 0®»14<7)fWl«: 

mwn tmu<7y^wx\ mi&®®2 1 j:3S2tit*8Ji 

2 2<0^-eixfcov^|iJilc7)**l^ia^TIIJfeL^. 
ffl$Bieil««!2 9c7)i^0iiL##^i.tttgc7)fF{«i s j| 

«g^i4i:i5i«co^mcT, mimm2i bm2$m 

m i mra 2 1 1 m 2 mm 2 2 nttim tov vc & 
OjgLniistSrii^. mifflm2iizim?&mz 

ti. U— f3fcl 2£3ll4>IEiJiJIl 3£&££ih SB 2 
tf?8Jf2 2£§eiJtf-2>iH;:fcL l—1fftl 2£Sg20ie 

*%&ttui. m 1 comm 2 1 ?p p s 1 1 mw, p 

b^5. 5mVtZffiS.tlZttfmtU\ 
[0308] 
[^17] 





Sffl«*» 




ma 


MM 




Pp(mW) 


MM 




Pp(mW) 


15-1 




iooooia± 


9.8 




10000GLt 


9.9 



[0309] *mMmm> nv 15-1 c^ffifgie^ 
*2 9(2. m 1 t^f^EH«^2 5 tit. 
o&ismmm. mm <bp*>, imm) om^x 

0 1 fc*tflWKEIMI* 2 5 *>» 1 0 « ? » a . l*> t 
=5r*%. iiife<offilAt:n«*<, Mt l , JIS2, 914 
«J:V»5<0BW*Ji2, 6. 1 7fc<fctf 1 9i LT. 
(Zr S i 0 4 ) 50 (C r 2 0 3 ) go ( L a F 3 ) 20 (mo 
1%) frL>l8.&®£m^&Zb<,z£iX . #ffi«SrfS(t 

IfcitfllBSfifc. fl*Lfcfl!fl«eftittft2 9a (DflO 
O&V^ffiSKcfcftS ) at 1 ffifg»2 1 OR cWHWi 
6%> RatiO. l%Xh->tz. 3l2f|ff8®2 20Rc 
RtHItt2 5X, Ra«3%T'*>-?*:. 
[0310] «EltW(C*JV^(4. tif$8iei§&(*2 95: 
fibS-tS, Wl, ^2. &4tiJ:V%5<7)mV.m2. 
6 , 1 7 fc«tt^ 1 9 $r^-CKtt- 7 -y t 



T*>0. «l<0BW*WI*«(ZnS) 8( , (SiO,) 
20 (mo 1 96) fr^fSLlhOXfo^XXW Z<7)iir&. 
(ZnS) 80 (SiO 2 ) 20 (mo\%)<rmmmb 

wmbnffiMtftmmzBm-h&mifihh. t^t 
mwmmmmmziz&^xi,. mm#mth 
b^omtm&zti&bbiiiz, im-yr^i 5- 

[03 1 1 ] 4fc. ^USSWT'ti, Wl, »2, ^4fc 
J:WB50«W*W2. 6. 1 7 . feitXl 9S-. f< 

tz. ±MV>7)V1 5-lkH«fc, RKFarfMt^jS 

[0312] (Hife^ 1 6 ) mmm 1 ±^tfc 

v >TSMB L ^USSO^S 6 tcffl * H 6 izijk-tfflmi 

immoizto^x. mi<vm®3i5£xsf&2<7)%ft 



(&1) 3 0 3-341241 (P200 3- *4*5tS 



(+ry?>v\ e - 1 ) amuz. ^mmm 
to3 1 3] m.itix, matzmixmLtz 

mcom 1 Of^mftJf 1 0 2 s 5 nraOS 1 C9#ffi/1 
3. H§9nm<Diefjyi4. ff§3nm(0S2OMl 
5. ffS5 0nm<9gl2(7)18mftJf 1 0 6. Jf§4 On 
m<7)#i8JK*§jEJl 7 . &£VmZ 8 0 n mCORStJl 8 

[0314] »i«awfMiio2ii. j«ciat«uc 
t rbh Ufcfl!?6ies««c 3 1 ( itm-yrju xmw 
m&fomio2twettzLx (zns> 80 (sio 2 ) 
20 (mo 1%) T»«Lfc. Wi2<mmikmi 06«>pi 

•fcl/CJMtU:. 

[0 3 15] »ltf>ffiBJi3fMejSiectJV^Ttis 
(ZrS i 0 4 ) 50 (Cr 2 0 3 ) 40 (LaF 3 ) 10 (mo 
1%) ^«5XA-. y ?ijy^-t'7h (HSi 0 0 
mm, f$6mm) £)MIM(CJR9tf ttT . ETJO. 
1 3 P a fct , A r tfXUffl^+'Cfcffl ifcX^y ? U y 
/SrIISfeU:. A-7-ti4 0 0WtJnf l :. 3520IW 



[0316] ie»fl4 mm 1 1 h»k lt»*l 

tz. Ltztf->X. %<r>®m$. Ge 27 Sn 8 Sb 12 Te 
BttfcLTGe B0 Cr„£JljVvtJB£U:. RltJB8 

t>> nsfe^jifc Piat i/c, Ag-Pd-cu^ti 

[0317] jmwkih. mmm 1 -cfWLfc t cot pj 
«<oflHB2fla«*3 1 mm-y-rnst Lximttz. 

nL>titzVVTMz^X , ®*ttfcJ:l/t*9jIL*# 
8Uffi££fWlL£. «*tt«o»«i. i3W4i:£*i 

Jf 3fcJ:tm2cO#ffiJf 5co4*Sr< fc fc— arfcoiarf! 

x/yyvmmmmt. y/v-^m&zi/y y vim 
<r>® o ^Lmzmmm 1 tiea Ufc*w=«-> t 

[0318] 
[fgl8] 





MS 






feUSLglft 


A9-(mW) 




A»3-(mW) 


Pp 


Pb 


Pp 


Pb 


16-1 


ML 


100000£Lt 


11.1 


4.9 


ioooooia± 


11.2 


5.1 


lit* 


ML 


1Q0000&± 


11.0 


5.0 


1 ooooo &± 


11.3 


5.2 



[03 19]^18tC^J;3(^ 

(4. Jttw-^r/wtPi^c'jioTt. ;w^n 6- 
5. Uztf-iX. vynvi 6-ncfcVM 

7 •/fli^^JSSrlfffiJit'f Ge -C r 

-NcoJHiWfcJBjiM-s t § J: 5 fcRJEttx*? 9 'J 
^^(Ctfe^-f. A r tfxnfrcry'mmTX'W-y 
rtlZkt,zZ;9ftWRZBtfi.X'*&. ft-ot, l-^O 

feil^lKilcOA'^-y^Ge -C r-NcO^B^j: 0 1 
Ht+l. ifc, Rfb»-7-yftft5R»fl«tt. HMO 

Mm/f£#ffiJffc-ff>ii:{cJ:9. fflflgftiSfcO 

[0 3 2 0] (£JtWl7)SBiW17-CM:. SGMfr 



4 1 m*£ tx. 03 c*?flifiiie&tttt 2 7 *m 1 

tz. 

io32i]m2commm6<7)mmzmtxit. (z 

rOj) 29 (Si 0 2 ) 29 (Cr 2 0 3 ) „ (LaF 3 ) u 
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Uc. TWtff2O20>_t(C. Ge 38 Sb 10 Te 52 (ft 
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mfX .%}0. 1 3 P afOBJlt, 9 f 

y^fcfi"?*:. A-y-ti4 0 0WfcLt. XA'^ijy 
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JagP2 1 20>IBfctt, ^0l/X«4»2 0 8*»X-f -xf-2 
10t^LT««5*i, *fc, mm%%209VX4 
•yf-2 1 1 ^tT««S<t'CV^. £tfi$l5g$S2 0 9 

a. ss»ojg»2 o 9 izx -yxmm^ixmmmm& 

tfljet*«je»2 1 3WWl8*iTV»fc. mx«t 
SB 2 0 8 tc «fc -> T 9JJflSP 2 1 2ZitLX±&W&2 0 4 
fcJ:tn : 'gPmii2 0 2(0ra(cmaAVl^X$rffiL, TgP« 

s 2 o 2 1 immm 2 0 4k <mmskm mm&& 

2 0 9K«k oTS3SL, ^coffitaffl<7)SffiSr¥']Sa52 1 

3-meus. hwc. »«fldW2 0 5wH3eft(cj:-> 



(U3) )03-34 1 24 1 (P2003-041 



[0332] 43tlt0*ttt& % ffl^fbSB 2 0 5««bfttt 

6 3 0?, ttAfc&KU: 1 7 O'C, ISAftlffiKi 1 3 0 
nsTi-jfc, T^lg2 0 2i:±gS«li2 0 4<oraiO 

m.mt. mtitm o s^HwrattJirctti o o o 
^ B B B sfflttffi (EP*>sffifii^) tot*. T&nm 2 o 

2fc_bgBm©2 0 4<Oigfc, 2 0mA, 150ns<5D« 

aw* t epsp l*: fc i * , Tgpm 2 o 2 fc ±ssm& 

2 0 4 WBkOfitffffcWST L , ffl^-fbSP 2 0 5 *WMt 
ffl«)B3&»^ltftlB«fi8fclcKLfc. &fc, ««ft«2 0 
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^O^fcSrfiJfflLT, tif$8fEff&*2 0 7 
fc. SiStOffi£fcgi52 0 5 * SFf^SB2 0 
SfifcttlBTSWfC . flMEMMfic 207«Wt'JM 
fcflHWMi:. ^^fcT^-fe^Stgfcctl/x^ >y^-y 

GBfttt 2 0 7 § **«»fflofc <i fc fc «TKT* 6 . 
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